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REPLY  TO 
ATTENTION  OF: 


DEC  1  ?  197S 


NEDED 


Honorable  Ella  T.  Graaso 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Gras  so: 

Inclosed  is  a  copy  of  the  Collins  Company  Upper  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  Is  based 
upon  a  visual  Inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  Included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  Implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut 
and  owner  of  the  dam. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 

Sincerely, 


Incl 

As  stated 


MAX  B.  SCH EIDER 

Colonel,  Corps  of  Engineers 

Division  Engineer 
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BRIEF  ASSESSMENT 
PHASE  I  INSPECTION  REPORT 
NATIONAL  PROGRAM  OF  INSPECTION  OF  DAMS 


Name  of  Dam: 
Inventory  Number: 
State  Located: 
County  Located: 

Town  Located: 
Stream: 

Owner: 

Date  of  Inspection: 
Inspection  Team: 


COLLINS  COMPANY  UPPER  DAM 

CT-00674 _ 

CONNECTICUT _ 

HARTFORD _ 

CANTON _ 

FARMINGTON  RIVER _ 

STATE  OF  CONNECTICUT _ 

APRIL  26,  1979 _ 

PETER  M.  HEYNEN,  P.E. 

CALVIN  GOLDSMITH _ 

THEODORE  STEVENS _ 

GONZALO  CASTRO,  P.E. _ 

CHARLES  OSGOOD _ 


The  dam  facility  consists  of  a  325  foot  long  nasonry 
spillway  and  a  335  foot  long  earthen  embankment  which  span  the 
Farmington  River  and  are  referred  to  as  the  main  dam.  The  top 
of  the  earthen  embankment  is  approximately  32  feet  above  the 
downstream  riverbed.  There  are  two  other  dams  adjacent  and 
perpendicular  to  the  downstream  face  of  the  main  dam.  The  100 
foot  long  forebay  dam  impounds  the  forebay,  the  body  of  water 
downstream  of  the  left  end  of  the  dam  which  is  utilized  for 
industrial  purposes  by  the  adjacent  factory.  The  wing  dam,  a 
200  foot  long  dam  consisting  of  a  160  foot  long  spillway  and  a 
40  foot  long  abutment  located  at  the  right  end  of  the  main  dam, 
was  originally  intended  to  route  flow  to  an  adjacent  power¬ 
house,  which  is  no  longer  operational.  Outflow  from  the  pro¬ 
ject  is  over  the  three  dam  spillways  and  through  eight  sluice 
gates  on  the  main  dam,  one  mid-level  and  three  low  level 
sluices,  as  well  as  the  closed  intakes  to  the  powerhouse,  on 
the  wing  dam,  and  from  a  42  inch  square  sluice  and  a  60  inch 
diameter  pipe  on  the  forebay  dam. 

Based  upon  the  visual  inspection  at  the  site,  past  per¬ 
formance  of  the  dam,  and  existing  data,  this  dam  is  judged  to 
be  in  good  condition.  No  evidence  of  instability  was  observed 
in  the  main  dam  or  the  two  appurtenant  dams. 

Based  upon  the  size  (intermediate)  and  hazard  classifica¬ 
tion  (significant)  in  accordance  with  Corps  of  Engineers 
Guidelines,  the  test  flood  will  be  equivalent  to  one-half  the 
Probable  Maximum  Flood  (PMF).  Peak  inflow  to  the  dam  impound¬ 
ment  is  83,000  cubic  feet  per  second  (cfs);  peak  outflow  is 
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83,000  cfs  with  the  dam  overtopped  4  feet.  Based  upon  two 
existing  flood  plain  reports  and  our  computations,  the  spill¬ 
way  capacity  is  55,000  cfs,  which  is  equivalent  to  approxi¬ 
mately  66%  of  the  routed  test  flood  outflow. 


It  is  recommended  that  the  owner  initiate  further  research 
by  a  qualified  registered  engineer  to  determine  if  a  detailed 
evaluation  of  the  capability  of  the  dam  to  resist  overturning, 
based  upon  uplift  pressures  to  be  measured  and  accurate  deter¬ 
minations  of  the  configuration  of  the  dam  foundation,  is  war¬ 
ranted. 

The  engineer  should  also  examine  the  downstream  face  of 
the  dam  structures  during  no-flow  conditions,  and  make  any 
needed  repair  or  renovation  recommendations  based  upon  his 
field  observations. 

The  above  recommendations  and  any  remedial  measures,  all 
of  which  are  discussed  in  Section  7,  should  be  implemented  by 
the  owner  within  two  years  of  his  receipt  of  this  report. 


Peter  M.  Heynen,  tf.  E 
Project  Manager 
Cahn  Engineers,  Inc. 


EdgAr  B.  Vinal,  <£/.',  P.E. 
Senior  Vice  President 
Cahn  Engineers,  Inc. 
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This  Phase  I  Inspection  Report  on  Collins  Company  Upper  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safetv  Inspection  of 


Dams,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


JOSEPH  A.  MCELROY,  MEMBER 
Foundation  &  Materials  Branch 
Engineering  Division 
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CARNEY  M.  ‘TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


tO.  fjU 


OdSEPH  p  FIN  EGAN,  JR.,  CHJUl 
Cnief,  Reservoir  Control  Cem 
-water  Control  Branch 

Engineering  Division 

# 


APPROVAL  RECOMMENDED: 


/3. 

*J0E  B.  FRYAR  ' 

Chief,  Engineering  Division 
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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspection.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the 
reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectiole  if 
inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It  would 
be  incorrect  to  assume  that  the  present  condition  of  the  dam 
would  necessarily  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  will 
be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  neccessarily  posing  a  highly 
inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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SCALE  IN  MILES  PAGE-iX 


PHASE  I  INSPECTION  REPORT 


COLLINS  COMPANY  UPPER  DAM 


SECTION  I  -  PROJECT  INFORMATION 


l.l  GENERAL 


a.  Authority  -  Public  Law  92-367,  August  8,  1972, 

authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  within  the  New  England 
Region.  Cahn  Engineers,  Inc.  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in  the 
State  of  Connecticut.  Authorization  and  notice  to  proceed 
were  issued  to  Cahn  Engineers,  Inc.  under  a  letter  of  November 
28,  1978  from  Max  B.  Scheider,  Colonel,  Corps  of  Engineers. 
Contract  No.  DACW  33-79-C-0014  has  been  assigned  by  the  Corps 
of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  >j f  the 
program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non- 
federal  dams  to  identify  conditions  requiring  cor¬ 
rection  in  a  timely  manner  by  non-federal  interests. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate 
effective  dam  inspection  programs  for  non-federal 
dams. 

3.  To  update,  verify  and  complete  the  National  Inventory 
of  Dams. 


c.  Scope  of  Inspection  Program  -  The  scope  of  this  Phase 
I  inspection  report  includes: 

1.  Gathering,  reviewing  and  presenting  all  available  data 
as  can  be  obtained  from  the  owners,  previous  owners, 
the  state  and  other  associated  parties. 

2.  A  field  inspection  of  the  facility  detailing  the 
visual  condition  of  the  dam,  embankments  and 
appurtenant  structures. 

3.  Computations  concerning  the  hydraulics  and  hydrology 
of  the  facility  and  its  relationship  to  the  calculated 
flood  through  the  existing  spillway. 

4.  An  assessment  of  the  condition  of  the  facility  and 
corrective  measures  required. 
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It  should  be  noted  that  this  report  does  not  pass  judge¬ 
ment  on  the  safety  or  stability  of  the  dam  other  than  on  a 
visual  basis.  The  inspection  is  to  identify  those  features  of 
the  dam  which  need  corrective  action  and/or  further  study. 


1.2  DESCRIPTION  OF  PROJECT 


a.  Location  -  The  dam  is  located  on  the  Farmington  River 
in  an  urban  area  of  the  Town  of  Canton,  County  of  Hartford, 
State  of  Connecticut.  The  dam  is  shown  on  the  Collinsville 
USGS  Quadrangle  Map  having  coordinates  latitude  N  41°48.6'  and 


longitude  W  72°55.6*. 


b.  Description  of  Dam  and  Appurtenances 


As  shown  on  Sheet  B-l,  the  main  dam  is  approximately 
32  feet  above  the  Farmington  River,  consisting  of  a  masonry 
spillway,  approximately  325  feet  long,  to  the  right  of  an 
approximately  335  foot  long  earthen  embankment.  The  earthen 
embankment  at  the  left  end  of  the  main  dam  is  faced  on  its 
upstream  side  by  a  vertical  masonry  retaining  wall  which  has 
been  partially  reconstructed  with  concrete.  Towards  the 
center  of  the  embankment  is  a  62  foot  long  concrete  bulkhead 
for  eight  sluice  gates.  The  downstream  side  of  the  13  foot 
wide  bulkhead  section  consists  of  a  vertical  masonry  retaining 
wall.  Flow  from  the  gates  passes  beneath  a  single  span  high¬ 
way  bridge  and  into  a  forebay  for  the  adjacent  factory  build¬ 
ings.  The  forebay  is  impounded  by  a  110  foot  long  masonry  dam 
similar  in  construction  to  the  main  dam  spillway.  At  the 
right  end  of  the  forebay  dam  are  a  42  inch  square  sluice  and  a 
60  inch  diameter  low  level  outlet  pipe.  Connecticut  Route  179 
runs  along  the  top  of  the  embankment  and  the  single  span 
bridge  above  the  inlet  to  the  forebay,  and  then  along  a  four 
span  bridge  across  the  Farmington  River  immediately  downstream 
of  the  main  spillway.  Near  the  right  end  of  and  perpendicular 
to  the  spillway  section  is  a  200  foot  long  concrete  wing  dam  or 
"diversion  dam",  which  directs  flow  downstream  to  an  abandoned 
brick  and  concrete  powerhouse.  At  the  upstream  end  of  the 
powerhouse  intake  channel  is  a  20  foot  long  notch  in  the  main 
spillway  stepped  to  a  maximum  depth  of  3  feet  below  the  spill¬ 
way  crest  (Sheet  B-l).  The  wing  dam  has  a  160  foot  long  spill¬ 
way  at  an  elevation  one  foot  lower  than  the  main  dam  spillway, 
and  a  40  foot  long  right  abutment  housing  one  mid-level  and 
three  low  level  outlets.  Intake  to  the  powerhouse  is  through 
a  timber  slide  gate  protected  by  trash  racks.  The  powerhouse 
tailrace  channel  is  confined  on  the  left  by  a  low  concrete 
training  wall  and  on  the  right  by  a  dry  laid  stone  retaining 
wall.  The  main  dam  spillway,  the  concrete  wing  dam  spillway 
and  the  masonry  forebay  dam  spillway  are  all  able  to  accom¬ 
modate  flashboards. 


c.  Size  Classification  -  (INTERMEDIATE)  -  The  dam  im¬ 
pounds  1400  acre  -  feet  of  water  with  the  water  level  at  the 
top  of  the  dam,  which  at  elevation  299.8,  is  approximately  32 
feet  above  the  downstream  riverbed.  According  to  the  Recom¬ 
mended  Guidelines,  this  dam  is  classified  as  intermediate  in 
size. 
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d.  Hazard  Classification  -  Downstream  hazard  was  analyzed 
with  the  upstream  water  level  1)  at  the  spillway  crest  eleva¬ 
tion,  and  2)  at  the  top  of  dam  elevation.  There  are  5  houses 
downstream  of  the  dam  which  could  be  affected  by  a  failure  of 
the  dam.  A  breach  of  the  dam  with  the  water  level  at  the 
spillway  crest  would  cause  a  rise  in  the  downstream  water 
level  which  would  be  7  feet  below  the  5  houses,  and  therefore 
resulting  in  no  hazard.  A  breach  of  the  dam  with  the  water 
level  at  the  top  of  the  dam  would  cause  a  rise  in  the  water 
level  to  5  feet  above  the  floor  elevation  of  the  5  houses, 
however  the  downstream  water  level  would  have  already  been  1 
foot  above  the  floor  elevation  prior  to  the  breach  causing  any 
residents  to  have  been  evacuated  already  when  the  breach 
occurs.  Therefore,  a  breach  of  the  dam  with  the  water  level  at 
the  top  of  the  dam  would  create  no  additional  hazard  down¬ 
stream. 

The  significant  hazard  classification  is  due  to  the 
hazard  to  recreational  users  of  the  river  downstream  of  the 
dam,  who  would  be  endangered  by  a  failure  of  the  dam  with  the 
water  level  at  the  spillway  crest  elevation. 

e.  Ownership  -  State  of  Connecticut 

Department  of  Environmental  Protection 
Region  1  Headquarters 
Pleasant  Valley,  CT  06063 
Mr.  Anthony  Cantelle 
(203)  379-0771 

The  dam  was  originally  constructed  and  owned  by  the 
Collins  Company.  It  was  sold  to  the  Hartford  Electric  Light 
Company  in  1966  which  shortly  thereafter  turned  ownership  over 
to  the  State  of  Connecticut. 

f.  Operator  -  The  gates  in  the  bulkhead  of  the  earth  em¬ 
bankment  of  the  main  dam  and  those  in  the  forebay  dam  are 
operated  by  the  Perry  Company  which  presently  occupies  some  of 
the  old  Collins  Company  buildings  adjacent  to  the  forebay. 

Mr.  Thomas  Perry 
The  T.  M.  Perry  Company 
Canton  Center,  Conn.  06020 
693-8356 

The  four  gates  located  in  the  concrete  wing  dam 
adjacent  to  the  powerhouse  are  operated  by  a  local  water  ski 
club,  which  has  authority  to  do  so  as  well  as  to  install  and 
maintain  flashboards  on  the  dam. 

Farmington  River  Water  Ski  Club 
Mr.  Thomas  Hinman 
Himman's  Nursery 
River  Road 

Canton,  Conn.  06019 
693-0147 
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g.  Purpose  of  Dam  -  The  dam  was  used  for  many  years  to 
generate  hydroelectric  power.  The  power  generation  facilities 
are  now  non-operational,  however,  a  feasibility  study  to  re¬ 
store  them  has  recently  been  undertaken.  The  impoundment 
above  the  main  dam  is  used  for  recreational  purposes  and  the 
forebay  is  used  for  industrial  purposes  and  as  a  supply  of 
water  for  fire-fighting. 

h.  Design  and  Construction  History  -  The  following  in¬ 
formation  is  believed  to  be  accurate  based  on  the  plans  and 
correspondence  available.  The  present  masonry  spillway  was 
constructed  in  1837  immediately  downstream  of  an  original  tim¬ 
ber  dam  which  was  left  in  place.  The  dam  was  raised  two  feet 
in  1849  in  order  to  provide  additional  water  storage.  The 
powerhouse  and  concrete  wing  dam  were  completed  in  the  late 
1920's.  The  highway  bridge  at  the  site  was  constructed  during 
the  late  1950's,  replacing  an  earlier  bridge  which  was  de¬ 
stroyed  by  the  flood  of  August,  1955. 

i.  Normal  Operational  Procedures  -  The  Perry  Company, 
which  occupies  the  old  Collins  Company  buildings,  operates  the 
gates  at  the  left  end  of  the  main  dam  and  those  in  the  forebay 
dam  as  needed  in  order  to  maintain  the  forebay  at  i.ull 
capacity.  This  normally  entails  keeping  some  of  the  gates  to 
the  forebay  inlet  partially  open  and,  during  low  flows, 
keeping  the  gates  in  the  forebay  dam  closed.  The  Perry  Com¬ 
pany  also  maintains  flashboards  on  the  forebay  dam  to  provide 
additional  storage  in  the  forebay.  The  forebay  dam  flash- 
boards  are  effective  in  maintaining  higher  stages  in  the  fore¬ 
bay  only  when  the  main  spillway  and  wing  dam  spillway  flash- 
boards  are  in  place. 

The  local  water  skiing  club  maintains  flashboards  on 
the  main  spillway  and  wing  dam  spillway.  They  open  the  gates 
in  the  wing  dam  to  lower  the  upstream  water  level  in  the  spring 
to  facilitate  installation  of  flashboards.  The  club  replaces 
the  flashboards  yearly  as  they  are  regularly  broken  away  by 
floating  ice  and/or  high  springtime  flows.  During  periods  of 
low  flow,  the  gates  are  closed  to  impound  as  much  water  as 
possible  for  recreational  purposes. 

The  powerhouse  is  not  presently  in  use,  thus  there 
are  no  operational  procedures  followed  for  its  gates,  which 
are  presently  in  the  closed  position. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  -  The  drainage  area  is  359  square  miles 
of  rolling  to  mountainous  terrain  of  which  140  square  miles 
are  (partially)  controlled  by  3  upstream  flood  control  reser¬ 
voirs;  Colebrook  River  Dam,  Mad  River  Dam  and  Sucker  Brook 
Dam.  Four  other  dams  are  also  located  in  the  watershed.  These 
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are  Highland  Lake  Dam,  Saville  Dam,  Richard's  Corner  Dam,  and 
Nepaug  Reservoir  Dam.  (See  Appendix  D-l  to  D-5).  The  lower 
reaches  of  the  watershed  are  sparsely  to  moderately  developed 
while  the  upper  reaches  are  less  developed.  The  overall 
watershed  was  considered  as  rolling  for  our  hydrologic  compu¬ 
tations. 


b.  Discharge  at  Damsite  -  Discharge  at  the  damsite  is 
over  the  spillways  and  through  eight  gates  in  the  main  dam 
embankment,  two  gates  in  the  forebay  dam  and  four  gates  in  the 
wing  dam. 


1.  Outlet  Works  (conduits): 


2.  Maximum  known  flood 
@  damsite: 


3.  Ungated  spillway  capacity 
@  top  of  dam  el.  229.8: 

4.  Ungated  spillway  capacity 
@  test  flood  el. : 

5.  Gated  spillway  capacity 
@  normal  pool  el.: 

6.  Gated  spillway  capacity 
€  test  flood  el. : 


Eight  sluices  in 
main  dam  embankment 
@  invert  el.  275.3+ 

One  60  inch  dia. 

RCP  in  masonry  fore¬ 
bay  dam  abut.  @ 
invert  el.  274.5 

One  42  inch  sq. 
sluice  in  masonry 
forebay  dam  @  invert 
el.  277.8+ 

Three  3.6'x6.0' 
sluices  in  wing 
dam  @  invert  el.  272 

One  4 ' x  6.0'  sluice 
in  wing  dam  @  invert 
el.  284 

Timber  slide  gate 
in  powerhouse. 

Size  &  Invert  Unknown 


105,000  cfs.  in 
Aug.  1955 


55,000  cfs 

N/A 

N/A 

N/A 
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1  • 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

1. 
1. 

2. 
3. 

!. 

1. 

2. 

3. 

4. 

5. 

• 

1. 


Total  spillway  discharge 
@  test  flood  el. : 

Total  project  discharge 
@  test  flood  el.  304: 

Elevations  (Feet  Above  Mean 

Streambed  @  centerline 
of  dam: 

Maximum  tailwater: 

Upstream  portal  invert 
diversion  tunnel: 

Recreation  pool: 

Full  flood  control  pool: 

Spillway  crest  : 

Design  surcharge  (original 
design) : 

Top  of  dam  (embankment): 

Test  flood  design  surcharge: 
Reservoir 

Length  of  maximum  pool: 

Length  of  recreation  pool: 

Length  of  flood  control 
pool: 

Storage 

Recreation  pool: 

Length  of  maximum  pool: 
Spillway  crest  pool: 

Top  of  dam: 

Test  flood  pool: 

Reservoir  Surface 
Recreation  pool: 


N/A 

83,000  cfs. 

Sea  Level) 

268+ 

296.5 

N/A 

286  to  289 
N/A 
286.2 

N/A 

299.8 

304 

N/A 

N/A 

N/A 

350+  acre-ft. 

N/A 

350  acre-ft. 

1400  acre-ft. 

1960+  acre-ft. 

55  acres  (top  of  flash 
boards  @  el.  289.2) 


2.  Flood  control  pool: 

N/A 

3.  Spillway  crest: 

32  acres 

4.  Test  flood  pool: 

140+  acres 

5.  Top  of  dam: 

140  acres 

g.  Dam 

1 .  Type : 

Earthen  embankment, 
masonry  spillway 
with  concrete  wing 
dam  and  masonry 
forebay  dam 

2.  Length  (main  dam): 

660+  ft. 

3.  Height  (main  dam): 

32+  ft.  (max. ) 

4.  Top  width  (embankment): 

90+  ft.  (max. ) 

5.  Side  slopes: 

Vertical  upstream  and 
downstream 

6.  Zoning: 

N/A 

7.  Impervious  Core: 

N/A 

8.  Cutoff: 

N/A 

9.  Grout  curtain: 

N/A 

10.  Other: 

N/A 

h.  Diversion  and  Requlatinq 

Tunnel  -  N/A 

i.  Spillways 

1 .  Type : 

Broad  crested  granite 
or  concrete  weirs 
of  trapezoidal  cross- 
section 

2.  Length  of  weirs: 

325  ft.  (Main  dam) 

119  ft.  (Forebay  dam) 
160  ft.  (Wing  dam) 

3.  Crest  elevation: 

286.2  (Main  &  Forebay 
Dams) 

285.2  (Wing  Dam) 

4.  Gates: 


N/A 


5.  Upstream  Channel: 

6.  Downstream  Channel 


Riverbed 


Riverbed  with  exposed 
ledge 


£  7.  General: 

Notch  in  main  spillway 
20  ft.  long  by  3  ft. 

• 

\  * 

deep  (max. ) 

i.  Requlatinq  Outlets  - 

Eight  low  level  sluices 

g  1.  Invert: 

275.3+ 

2.  Size: 

24.3  sq.  ft.  per 

opening  -  3200  cfs 

„  * 

approximate  capacity 

@  test  flood 

5  3.  Description: 

Irregular  cross- 

V 

section  (See  Appendix 
B-4 ) 

V 

4.  Control  Mechanism: 

Portable  eleccr’.c 
motor 

\  5.  Other: 

Gates  in  wing  dam 

V 

and  forebay  dam 
(See  Section  1.3b) 
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SECTION  2: 


ENGINEERING  DATA 


2.1  DESIGN 

a.  Available  Data  -  The  available  data  consists  of 
drawings  of  the  dam  and  highway  bridge  by  the  Connecticut 
Department  of  Transportation,  Inventory  Data  by  the  State 
Water  Resources  Commission  and  a  report  entitled  "Reconnais¬ 
sance  Engineering  Geologic  Investigation"  by  Robert  L.  Nelson 
of  Foundation  Sciences  Inc. ,  which  was  incorporated  into  the 
Canton  Hydro-electric  Project  Feasibility  Study  by  the  Devel¬ 
opment  and  Resources  Corporation.  (This  study  may  oe  viewed 
upon  request  to  the  Canton  Conservation  Commission,  Canton 
Town  Hall. ) 

b.  Design  Features  -  The  drawings  and  reports  indicate 
the  design  features  noted  in  Section  1. 

c.  Design  Data  -  There  were  no  engineering  values, 
assumptions,  test  results,  or  calculations  available  for  the 
original  dam  construction  or  construction  of  the  wing  dam  and 
powerhouse.  Stability  analyses  were  done  for  the  dam  in  1957 
and,  in  1978,  for  the  hydroelectric  feasibility  study. 

2.2  CONSTRUCTION 

a.  Available  Data  -  The  available  data  consists  of  as- 
built  sketches  of  the  dam  by  the  Collins  Company,  and  corre¬ 
spondence,  a  construction  permit  and  a  certificate  of  approval 
concerning  the  lowering  of  a  portion  of  the  main  masonry 
spillway  at  the  upstream  end  of  the  intake  channel  to  the 
powerhouse.  The  1957  plans  for  the  highway  bridge  at  the  site 
also  depict  partial  as-built  conditions  at  the  dam. 

b.  Construction  Considerations  -  The  lowering  of  a 
portion  of  the  spillway  as  noted  above  was  undertaken  at  the 
time  of  the  highway  bridge  construction  during  the  late 
1950's.  The  right  abutment  of  the  bridge  encroached  somewhat 
upon  the  right  end  of  the  main  dam  spillway.  The  Collins 
Company  became  concerned  that  this  would  reduce  flow  to  their 
powerhouse  thereby  reducing  their  power  production  capabil¬ 
ities.  For  this  reason,  a  20  foot  portion  of  the  masonry  was 
removed  to  a  maximum  depth  of  three  feet  allowing  for  a 
greater  flow  to  the  powerhouse. 

2. 3  OPERATIONS 

Flow  in  the  Farmington  River  at  Collinsville  has  been 
recorded  daily  by  the  U.S.G.S.  since  November,  1962.  The 
flood  of  August,  1955  overtopped  the  earthen  embankment  (top 
of  dam)  by  approximately  7  feet.  The  Collins  Company  kept 
formal  operations  records  during  the  years  the  dam  was  used 
for  power  generation.  However,  in  recent  years  (since  1966) 
no  formal  operations  records  are  known  to  exist. 
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2.4  EVALUATION 


a.  Availability  -  Existing  data  was  provided  by  the  State 
of  Connecticut  Department  of  Transportation,  the  Water  Re¬ 
sources  Unit  of  the  Connecticut  Department  of  Environmental 
Protection  and  Mr.  Dean  C.  Porterfield  of  the  Canton  Conser¬ 
vation  Commission.  The  Perry  Company  may  be  in  possession  of 
further  plans  and/or  data  and  correspondence  left  behind  when 
the  Collins  Company  vacated  the  factory  buildings  at  the  site, 
however  officials  of  the  company  can  not,  at  this  time,  find 
any  relevant  information  among  the  voluminous  materials  in 
storage  at  the  plant. 

b.  Adequacy  -  The  final  assessment  of  this  dam  is  based 
on  a  review  of  existing  data  and  on  performance  history,  but 
primarily  on  the  visual  inspection,  hydraulic  computations  of 
spillway  capacity,  and  sound  engineering  judgement. 

c.  Validity  -  A  comparison  of  the  record  data  and  visual 
observations  reveals  no  observable  significant  discrepancies 
in  the  record  data. 


SECTION  3: 


VISUAL  INSPECTION 


V 


3.1  FINDINGS 


a.  General  -  The  general  condition  of  the  dam  is  good. 
Some  areas,  obscured  by  overflowing  conditions  at  the  time  of 
our  inspection,  require  further  investigation  when  river  flows 
can  be  diverted  through  the  gates  and/or  impounded  upstream 
such  that  there  is  no  water  flowing  over  the  spillways  of  the 
dams.  Some  other  areas  require  minor  maintenance.  At  the 
time  of  our  inspection,  there  were  approximately  three  inches 
of  water  flowing  over  the  main  spillway. 

b.  Dam: 

Main  Dam  Masonry  Spillway  -  The  masonry  section  of  the 
dam,  at  elevation  286.2,  constitutes  the  main  spillway,  and  is 
approximately  325  feet  long,  varying  from  between  6  and  18 
feet  high  (Photo  1).  Generally,  it  appears  to  be  in  good 
condition  with  no  evidence  of  vertical  or  lateral  displacement 
of  the  precisely  cut  granite  gneiss  blocks.  No  seepage 
through  the  masonry  was  observed,  however,  a  clear  observation 
of  the  downstream  face  and  toe  was  prevented  by  water  flowing 
over  the  crest. 


Near  its  right  end,  the  axis  of  the  spillway  is  angled 
downstream  slightly  and  continues  for  approximately  80  feet  to 
its  common  abutment  with  the  highway  bridge.  This  80  fcot 
section  serves  as  an  inlet  to  the  powerhouse  intake  channel. 
As  previously  mentioned,  a  20  foot  long  notch,  stepped  to  a 
maximum  depth  of  three  feet  below  the  spillway  crest  exists  in 
this  section  of  the  masonry  spillway  (Photo  7). 


v 


It  was  not  possible  to  observe  the  upstream  face  of 
the  spillway  which  was  underwater,  however,  the  available 
sections  of  it  show  the  masonry  to  have  a  vertical  upstream 
face  with  a  heavy  accumulation  of  silt  against  it.  Also  shown 
on  the  sections  is  the  old  timber  dam  immediately  upstream  of 
the  present  structure. 

The  spillway  is  capped  by  what  appear  to  be  granite 
blocks  which  are  11.3  feet  across  and  which  slope  down  to  the 
upstream  side  on  an  approximate  three  horizontal  to  one 
vertical  inclination  (Photo  1).  Near  the  downstream  edge  of 
the  caps  are  drill  holes  used  for  the  installation  of  posts 
for  flashboards.  The  cap  of  the  spillway  appears  to  be  in  good 
condition  with  only  a  few  places  where  pieces  of  the  blocks 
have  chipped  away. 
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Earthen  Embankment  -  To  the  left  of  the  spillway  is 
the  earthen  embankment  section  of  the  dam,  which  at  elevation 
299.8  is  13.6  feet  above  the  spillway  crest  elevation.  The 
embankment  is  separated  into  two  portions  by  the  forebay  in¬ 
let,  which  is  fed  by  eight  sluice  gates  and  spanned  by  a  single 
span  highway  bridge.  The  upstream  face  of  the  embankment  con¬ 
sists  of  a  vertical  masonry  retaining  wall  with  a  concrete 
sluice  gate  bulkhead  (Photo  3).  The  retaining  wall  has  been 
partially  reconstructed  with  concrete  near  the  right  end  and 
along  the  top.  The  overall  appearance  and  alignment  of  the 
wall  is  good,  however  one  small  birch  tree  is  growing  out  of 
the  wall  about  20  feet  to  the  right  of  the  bulkhead.  The 
condition  of  the  wall  where  it  abuts  the  concrete  bridge 
structure,  the  concrete  bulkhead  and  the  natural  ground  at  the 
left  end  of  the  dam  is  good.  Two  seeps  were  observed  approxi¬ 
mately  one  and  three  feet  downstream  of  the  juncture  of  the 
right  end  of  the  wall  with  the  spillway  (Photo  2). 

The  crest  of  the  embankment  is  grass  covered  along  its 
upstream  half  and  paved  along  its  downstream  half.  The  crest 
appears  to  be  in  good  condition  with  no  signs  of  movement, 
settlement  or  cracking. 

The  downstream  slope  of  the  embankment  is  grass  cov¬ 
ered  with  a  concrete  retaining  wall  at  its  toe.  The  slope  is 
in  good  condition  with  no  signs  of  erosion  or  sloughing.  The 
downstream  face  of  the  portion  of  the  embankment  housing  the 
gates  consists  of  a  masonry  retaining  wall  similar  in  con¬ 
struction  to  the  upsteam  retaining  wall.  This  wall  is  in  good 
condition,  but  has  grass  growing  out  of  many  of  the  joints  in 
the  masonry  (Photo  4).  Other  concrete  retaining  walls  along 
the  right  edge  of  the  forebay,  as  shown  on  Sheet  B-l,  appear  to 
be  in  good  condition,  with  numerous  weepholes  which  appear  to 
be  providing  the  proper  hydrostatic  relief  to  the  dam  embank¬ 
ment. 

Concrete  Wing  Dam  -  The  concrete  wing  dam  extends  down¬ 
stream  perpendicular  to  the  major  portion  of  the  main  spillway 
for  200  feet,  where  it  adjoins  the  powerhouse  (Photo  5).  The 
160  foot  long  broadcrested  spillway  is  of  trapezoidal  cross- 
section  and  is  at  an  elevation  one  foot  lower  than  the  main 
spillway.  Flashboards  may  be  accommodated  along  the  length  of 
the  spillway  crest.  At  the  time  of  our  inspection,  only  one 
approximately  ten  foot  section  of  the  flashboards  at  the  right 
end  of  the  spillway  was  intact,  the  rest  having  been  broken 
away  probably  by  ice  in  the  winter  and  by  spring  flows  (Photo 
8).  The  abutment  of  the  wing  dam  with  the  main  spillway  con¬ 
sists  of  a  triangular  shaped  concrete  section.  The  right 
abutment  of  the  wing  dam  is  40  feet  long  and  contains  one  mid 
level  and  three  low  level  outlets.  The  concrete  of  the  spill¬ 
way  portion  is  heavily  spalled,  while  the  right  abutment  is 
less  so,  except  at  the  gate  outlets  where  it  is  heavily 
spalled  and  some  reinforcing  is  exposed.  There  is  one  exten¬ 
sive  vertical  crack  at  the  joint  between  the  spillway  and  the 
right  abutment,  however  no  seepage  was  observed  at  this  crack. 


Masonry  Forebay  Dam  -  The  mill  forebay  is  retained  by 
a  masonry  dam  on  bedrock  which  extends  from  the  highway 
abutment  to  the  mill  buildings  (Photos  11,  13  and  14). 
Flashboards,  broken  in  several  places,  top  the  dam.  The  dam 
appears  in  good  condition  with  the  exception  of  one  possible 
leak  at  a  3/8  inch  joint  about  25  feet  from  the  left  abutment 
and  about  2  feet  from  the  crest  (Photo  12).  The  water  may, 
however,  be  water  which  passes  over  the  crest,  collects  in  a 
depression  between  the  upper  two  courses  of  stonework  and 
exits  through  a  partially  open  joint. 

c.  Appurtenant  Structures 

Powerhouse  -  The  presently  non- f unc tional  powerhouse 
consists  of  a  brick  superstructure  atop  a  concrete  substruc¬ 
ture,  which  appears  to  be  founded  on  bedrock  (Photos  5  &  6). 
Structurally,  the  powerhouse  appears  to  be  in  good  condition, 
with  no  significant  cracking  of  the  brick  walls  or  concrete 
foundation  and  only  minor  spalling,  however,  it  has  been 
vandalized  with  only  the  easily  accessable  windows  boarded  up. 

Discharge  from  the  powerhouse  is  into  a  tailrace 
channel  bounded  on  the  left  by  a  low  concrete  training  wall 
(Photo  10)  and  on  the  right  by  a  dry  laid  stone  retaining  wall 
and  riverbank.  The  training  wall  is  in  poor  condition, 
exhibiting  cracking  and  undermining.  Approximately  15  feet 
from  the  downstream  end,  a  deteriorated  portion  of  the  wall 
allows  water  from  the  main  channel  to  flow  into  the  tailrace. 
The  right  retaining  wall  is  in  fair  conditon  with  minor  seeps 
about  15  and  25  feet  downstream  of  the  powerhouse.  Erosion  is 
occuring  at  a  footpath  where  the  stone  retaining  wall  meets 
the  concrete  substructure  of  the  powerhouse  (Photo  9). 

Gates  -  The  eight  low  level  gates  for  the  main  dam  are 
operated  by  a  portable  electric  motor  kept  on  site.  All 
appear  to  be  operational.  The  two  gates  in  the  forebay  dam  are 
electrically  operated  by  two  seperate  motors  mounted  on  the 
platform,  and  they  appear  to  be  operational.  The  one  mid 
level  and  three  low  level  gates  in  the  right  abutment  of  the 
wing  dam  are  manually  operated  and  appear  to  be  well 
maintained  and  operational,  with  the  exception  of  the  left  low 
level  gate,  the  valve  stem  of  which  is  disconnected  (Photo  6). 

Route  179  Highway  Bridge  -  A  four  span  bridge  extends 
from  the  right  end  of  the  embankment  across  to  the  right  end  of 
the  main  spillway,  and  a  single  span  bridge  spans  the  forebay 
inlet.  The  piers  and  abutments  are  founded  on  bedrock  and  the 
structures  appear  to  be  in  very  good  condition. 

d.  Reservoir  Area  -  At  the  right  end  of  the  dam,  the 
shoreline  is  protected  by  concrete  slabs  and  at  the  left  end 
by  dumped  rock  riprap.  The  shoreline  of  the  impoundment 
basically  consists  of  the  natural  riverbanks  of  the  Farmington 
River  which  appear  to  be  stable.  It  is  possible  that  the 
reservoir  storage  may  be  somewhat  reduced  by  sedimentation. 
There  do  not  appear  to  be  any  significant  potential  upstream 
hazard  areas. 
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e.  Downstream  Channel  -  The  downstream  channel  consists 
of  the  broad  boulder-strewn  natural  river  channel  with 
numerous  bedrock  exposures.  There  is  heavy  recreational  usage 
of  the  river  downstream  of  the  dam. 

3.2  EVALUATION 

Based  upon  the  visual  inspection,  it  was  possible  to 
assess  the  dam  as  being  generally  in  good  condition,  however, 
certain  areas  of  the  dam,  such  as  the  upstream  and  downstream 
faces  of  the  main  dam  and  concrete  wing  dam  spillways,  and  the 
upstream  face  of  the  forebay  dam,  were  obscured  by  overflowing 
conditions  at  the  time  of  our  inspection.  The  following 
features  which  could  influence  the  future  condition  of  the  dam 
were  identified. 
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1.  Spalling  and  cracking  of  the  concrete  wing  dam 
spillway  and  abutment  is  likely  to  continue  and  worsen 
in  the  future. 

2.  Through  non-use  and  vandalism,  the  powerhouse  area  has 
fallen  into  a  state  of  disrepair.  It  is  easily 
accessible  to  the  general  public  and  presents  a  safety 
hazard  to  any  trespassers. 

3.  The  tailrace  training  wall  is  in  a  state  of  disrepair 
and  there  is  significant  erosion  where  the  stone 
retaining  wall  to  the  right  of  the  tailrace  channel 
meets  the  concrete  powerhouse  substructure. 


4.  The  valve  stem  to  the  left  low  level  outlet  in  the 
wing  dam  abutment  is  disconnected,  rendering  it 
inoperable. 

5.  The  birch  tree  growing  from  the  upstream  masonry 
retaining  wall  of  the  earthen  embankment  could 
eventually  cause  displacement  of  some  of  the  masonry. 

6.  There  is  minor  seepage  through  the  main  dam  spillway 
near  its  abutment  with  the  earthen  embankment  and 
possible  minor  seepage  through  the  forebay  dam 
spillway  approximately  25  feet  from  its  left  abutment 
and  two  feet  below  the  crest. 
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SECTION  4 : 


OPERATIONAL  PROCEDURES 


4.1  REGULATING  PROCEDURES 

The  eight  sluice  gates  in  the  earthen  embankment  are  nor¬ 
mally  at  least  partially  open  to  supply  water  to  the  mill 
forebay.  The  Perry  Company  operates  these  gates  as  dictated 
by  river  flows  by  use  of  a  portable  electric  motor  stored  on 
site.  The  Perry  Company  also  maintains  flashboards  on,  and 
operates  the  electrically  powered  gates  in  the  forebay  dam  as 
needed  to  regulate  the  water  level  in  the  forebay.  The  local 
water  ski  club  operates  the  gates  in  the  wing  dam,  to  lower  the 
water  level  in  order  to  install  flashboards  on  the  main  dam 
and  wing  dam  spillways.  The  flashboards  usually  break  away 
during  the  winter  and  early  spring  and  are  reinstalled  yearly 
during  the  late  spring. 

4.2  MAINTENANCE  OF  DAM 


Although  the  State  of  Connecticut  owns  the  dam,  the  Perry 
Company  performs  maintenance  of  the  dam  which  basically 
entails  cutting  the  grass  on  the  embankment  and  removing  de¬ 
bris  from  near  the  gates  with  a  large  grappling  hook. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  gates  in  the  embankment  and  in  the  forebay  dam  are 
maintained  on  an  as-needed  basis  by  the  Perry  Company.  The 
water  ski  club  regularly  lubricates  the  manually  operated 
gates  in  the  wing  dam  as  well  as  taking  care  of  any  other 
preventative  or  corrective  maintenance  of  those  facilities. 
In  mid-July,  1979  the  Perry  Company  was  in  the  process  of 
repairing  the  left  low  level  gate  in  the  forebay  dam. 

4.4  DESCRIPTION  OF  ANY  FORMAL  WARNING  SYSTEM  IN  EFFECT 
No  formal  warning  system  is  in  effect. 

4.5  EVALUATION 

The  operation  and  maintenance  procedures  are  generally 
satisfactory,  however  there  are  some  areas  requiring  improve¬ 
ment.  A  formal  program  of  operation  and  maintenance  proce¬ 
dures  should  be  implemented,  including  documentation  to  pro¬ 
vide  complete  records  for  future  reference.  Also,  a  formal 
warning  system  should  be  developed  and  implemented  within  the 
time  frame  indicated  in  Section  7.1c.  Remedial  operation  and 
maintenance  recommendations  are  presented  in  Section  7. 


SECTIONS:  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  General  -  Collins  Company  Upper  Dam  is  referred  to  as 
a  run-of-river  dam  because  the  spillway  spans  the  normal  river 
channel  and,  during  major  floods,  would  be  submerged  by  the 
tailwater . 

b.  Design  Data  -  Water  surface  profiles  for  the  river 
channel  upstream  and  downstream  of  the  Collins  Company  Upper 
Dam  were  obtained  from  2  flood  plain  reports:  1)  NED  Army 
Corps  of  Engineers,  "Flood  Plain  Information  -  West  Branch  and 
Farmington  River,  Canton,  New  Hartford,  and  Barkhamstec , 
Connecticut"  dated  May,  1977,  and  2)  H.U.D.  -  F.I.A.  "Flood 
Insurance  Study  -  Town  of  Canton,  Connecticut,"  Proof  Copy, 
dated  February,  1979.  The  desired  rating  curves  for  flows  up 
to  the  order  of  magnitude  of  the  test  flood  (one-half  PMF) 
were  obtained  utilizing  the  above  water  surface  profiles  as 
plotted  on  Appendix  D-10. 

c.  Experience  Data  -  The  maximum  flood  at  the  site  occur¬ 
red  during  August,  1955,  when  a  peak  outflow  of  105,000  cfs 
overtopped  the  dam  about  7  feet,  to  elevation  307.  At  this 
time,  the  roadway  bridge  spanning  the  river  at  the  dam  was 
washed  out,  and  subsequently  replaced  with  the  existing  road¬ 
way  bridge. 

d.  Visual  Observations  -  No  problem  conditions  were 
observed  at  the  site  which  would  affect  the  hydraulic  perfor¬ 
mance  of  the  facility. 

e.  Test  Flood  Analysis  -  The  Collins  Company  Upper  Dam 
watershed  contains  several  lakes  and  reservoirs  (See  Section 
1.3a)  which  could  substantially  reduce  peak  flows,  especially 
when  considering  flows  of  a  lesser  magnitude  than  those  due  to 
a  PMF  storm.  Considering  the  effect  of  these  upstream  reser¬ 
voirs,  it  was  determined  that,  while  the  reservoirs,  with  the 
exception  of  Colebrook,  have  very  little  reducing  effect  on 
peak  inflows  for  a  storm  on  the  order  of  a  PMF  storm,  there  is 
considerable  reduction  of  the  peak  inflow  due  to  a  one-half 
PMF  storm  (Appendix  D-6).  One-half  PMF  outflows  for  the 
upstream  reservoirs  were  derived  from  Army  Corps  of  Engineers 
Design  Memorandums  for  the  flood  control  dams  and  Phase  I 
Inspection  Reports  for  the  other  dams.  Assuming  simultaneous 
peaking  of  the  various  outflows,  these  were  simply  added 
together  along  with  the  contribution  from  the  direct  drainage 
area,  yielding  a  conservative  figure  for  peak  inflow  (D-6). 
The  flashboards  at  the  dam  are  designed  to  fail  at  a  2  to  3 
foot  head  and,  therefore,  are  not  considered  in  the  test  flood 
analysis. 

The  test  flood  for  this  significant  hazard,  inter¬ 
mediate  size  dam  is  equivalent  to  one-half  the  Probable  Maxi¬ 
mum  Flood  (PMF).  Based  upon  "Preliminary  Guidance  for  Esti¬ 
mating  Maximum  Probable  Discharges",  dated  March,  1978,  peak 
inflow  to  the  reservoir  is  83,000  cfs  (Appendix  D-6);  peak 

16 


*  * 


V,  *  .  •  • 

V  \\\\V vV.V.' 


•  • 


-.,•1 


outflow  is  83,000  cfs  with  the  dam  overtopped  4  feet  (Appendix 
D-12).  Based  upon  our  hydraulics  computations,  the  spillway 
capacity  is  55,000  cfs,  which  is  approximately  66%  of  tne 
routed  test  flood  outflow.  For  this  test  flood,  the  spillway 
will  operate  under  submerged  conditions  imposed  by  a  tailwacej. 
stage  to  approximate  elevation  296.5,  which  is  approximately 
10.5  feet  above  the  spillway  crest  and  approximately  3.3  feet 
below  the  top  of  the  dam  (D-12). 

f.  Dam  Failure  Analysis  -  Two  conditions  for  dam  failure 
were  analyzed  to  determine  the  hazard  classification:  1) 
Failure  of  the  dam  with  the  water  level  at  the  top  of  the  dam, 
and  2)  Failure  of  the  dam  with  the  water  level  at  the  spillway 
crest.  The  peak  failure  outflow  of  60,000  cfs  from  the  dam 
breaching  with  the  water  level  at  the  top  of  the  dam  would 
result  in  a  1  foot  rise  in  the  water  level  at  the  impact  area, 
i.e.,  from  elevation  281  to  elevation  282  (D-15).  The  5  houses 
in  the  impact  area  have  finished  floor  elevations  at  approxi¬ 
mate  elevation  280,  which  means  that  a  flow  in  the  river  to 
elevation  281  before  dam  failure  would  be  sufficient  in  itself 
to  inundate  the  houses  and  cause  evacuation  of  the  residents 
in  the  impact  area.  Therefore,  a  breach  of  the  dam  causing  a 
rise  in  the  river  level  of  1  foot  would  cause  no  additional 
hazard  in  the  downstream  channel. 

Utilizing  the  April  1978  "Rule  of  Thumb  Guidance  for  Esti¬ 
mating  Downstream  Dam  Failure  Hydrographs",  a  failure  of  the 
dam  with  the  water  level  at  the  spillway  crest  elevation  would 
result  in  a  peak  failure  outflow  of  16,700  cfs  and  a  corre¬ 
sponding  rise  of  6  feet  in  the  water  level  from  elevation  267 
immediately  before  the  breach  to  elevation  273  immediately 
after  the  breach.  The  5  houses  in  the  initial  impact  area  art 
7  feet  above  the  level  of  the  breach  outflow,  therefore  the 
only  hazard  caused  by  a  breach  with  the  water  level  at  the 
spillway  crest  elevation  would  be  to  persons  downstream  using 
the  river  for  recreational  purposes  at  the  time  of  failure  (D- 
15). 


SECTION  6 : 


STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations  -  Visual  observations  of  the  dam 
do  not  indicate  any  apparent  stability  problems.  There  is 
some  significant  deterioration  of  concrete  on  the  wing  dam  and 
in  other  isolated  areas,  as  described  in  Section  3. 

b.  Design  and  Construction  Data  -  There  is  not  enough 
design  and  construction  data  to  permit  an  accurate  in-depth 
analysis  of  the  stability  of  this  dam.  A  stability  analysis 
performed  by  the  Development  and  Resources  Corporation  (DRC) 
in  their  report  entitled  "Draft  Final  Report,  Canton  Hydro¬ 
electric  Project,  Feasibility  Study"  dated  May,  1979,  indi¬ 
cates  that  a  "possible  problem  with  regard  to  stability  could 
exist"  (Appendix  B-32).  The  analysis  indicates  a  factor  of 
safety  against  overturning  below  "normally  expected  values". 
However,  as  the  DRC  did  not  have  information  on  siltation, 
bedrock  conditions,  actual  uplift  pressures,  and  actual  foun¬ 
dation  configurations  available  when  conducting  the  stability 
analysis,  conclusions  of  possible  stability  problems  may  be 
inaccurate.  The  dam  has  withstood  major  floods  of  up  to  7  feet 
above  the  top  of  dam  elevation,  therefore, it  may  be  judged  to 
be  stable  based  upon  the  visual  inspection  and  its  past  per¬ 
formance. 

c.  Operating  Records  -  The  operating  records  were  not  ob¬ 
tained. 


d.  Post  Construction  Changes  -  The  original  dam  built  in 
1837  was  raised  2  feet  in  1849.  In  the  late  1920's  the  power¬ 
house  and  wing  dam  were  constructed,  and  the  present  Route  179 
highway  bridge  was  constructed  in  the  late  1950's.  The  post 
construction  changes  probably  did  not  decrease  the  stability 
of  the  dam. 

e.  Seismic  Stability  -  The  dam  is  in  Seismic  Zone  1  and 
according  to  the  Recommended  Guidelines,  need  not  be  evaluated 
for  seismic  stability. 
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SECTION  7 :  ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 

7.1  DAM  ASSESSMENT 

a.  Condition  -  Based  upon  the  visual  inspection  of  the 
site  and  its  past  performance,  the  dam  appears  to  be  in  good 
condition.  No  visual  evidence  of  structural  instability  was 
observed  in  the  masonry  spillway  sections  or  in  the  earth 
embankments,  however,  there  is  spalling  of  concrete  on  the 
wing  dam.  Other  areas  of  concern  include  project  discharge 
capacity  and  maintenance  problems. 

Based  upon  existing  data  and  "Preliminary  Guidance  for 
Estimating  Maximum  Probable  Discharges"  dated  March,  1978, 
peak  inflow  to  the  impoundment  is  83,000  cubic  feet  per 
second;  peak  outflow  is  83,000  cubic  feet  per  second  with  the 
dam  overtopped  4  feet.  Based  upon  our  hydraulics  computa¬ 
tions,  the  spillway  capacity  is  55,000  cubic  feet  per  second, 
which  is  equivalent  to  approximately  66%  of  the  routed  test 
flood  outflow. 

b.  Adequacy  of  Information  -  The  information  available  is 
such  that  an  assessment  of  the  condition  and  stability  of  the 
dam  must  be  based  on  existing  data,  visual  inspection,  past 
performance  of  the  dam,  and  sound  engineering  judgement. 

c.  Urgency  -  It  is  recommended  that  the  measures 
presented  in  Sections  7.2  and  7.3  be  implemented  within  two 
years  of  the  owner's  receipt  of  this  report. 

d.  Need  for  Additional  Information  -  There  is  a  need  for 
more  information  as  recommended  in  Section  7.2 

7.2  RECOMMEND AT IONS 

It  is  recommended  that  further  studies  be  made  by  a 
registered  professional  engineer  qualified  in  dam  design  and 
inspection  pertaining  to  the  following: 

1.  Examination  of  the  downstream  face  and  toe  of  the  dam 
structures  with  the  upstream  pool  elevation  just  below 
the  spillway  crest.  Based  upon  his  field  observa¬ 
tions,  the  engineer  should  then  recommend  any 
necessary  repairs  or  renovations.  Recommendations, 
made  by  the  engineer,  should  be  implemented  by  the 
owner. 


2. 


Based  upon  the  findings  in  7.2.1  above,  the  engineer 
should  determine  if  a  stability  analysis  based  upon 
detailed  field  determinations  of  actual  uplift 
pressures  and  configurations  of  the  dam  foundation  is 
necessary. 


7.3  REMEDIAL  MEASURES 


i 


a.  Operation  and  Maintenance  Procedures  -  The  following 
measures  should  be  undertaken  by  the  owner  within  the  time 
frame  indicated  in  Section  7.1. c,  and  continued  on  a  regular 
basis. 

1.  Round-the-clock  surveillance  should  be  provided 
during  and  after  periods  of  unusually  heavy  pre¬ 
cipitation.  A  formal  warning  system  with  local 
officials  for  alerting  downstream  residents  in 
case  of  an  emergency  should  be  developed. 

i 

2.  A  formal  program  of  operation  and  maintenance  pro¬ 
cedures  should  be  instituted  and  fully  documented 
to  provide  accurate  records  for  future  reference. 

3.  A  program  of  inspection  by  a  registered  profes-  j 

sional  engineer  qualified  in  dam  inspection  should  > 

be  instituted  on  a  biennial  basis.  The  inspec- 

tions  should  be  comprehensive  and  include  the  op¬ 
eration  of  the  low  level  outlet  works. 

4.  Spalling  and  cracking  of  the  wing  dam  spillway  and 

abutment  should  be  repaired.  > 

5.  The  area  of  the  powerhouse  at  the  right  end  of  the  > 

wing  dam  is  in  disrepair  and  should  be  effectively 
fenced  off  to  prevent  access  by  unauthorized  per-  !- 

sonnel.  The  deterioration  of  the  tailrace  channel  i 

walls  and  erosion  adjacent  to  the  powerhouse  right  > 

abutment  should  be  repaired.  *; 

6.  The  valve  stem  to  the  left  low  level  outlet  of  the 
wing  dam  should  be  repaired  to  render  the  outlet 
operable. 

> 

7.  The  birch  tree  growing  from  the  upstream  masonry 
retaining  wall  of  the  earthen  embankment  should  be 
removed  causing  as  little  disturbance  to  the  wall 
as  possible. 


7.4  ALTERNATIVES 


| 


This  study  has  identified  no  practical  alternatives  to  the 
above  recommendations. 
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! Crest  Elevation 
I 

t 

j Current  Pool  Elevation 

i  Maximum  Impoundment  to  Date  (£l£V.) 

» 

t 

i Surface  Cracks 

1 

f 

j Pavement  Condition 

I 

]  Movement  or  Settlement  of  Crest 

i 

*  lateral  Movement 

!  Vertical  Alignment 

» 

i 

|  Horizontal  Alignment 


;  Condition  at  Abutment  and  at  Concret 
Structures 

Indications  of  Movement  of  Structura 
■  Items  on  Slopes 

;  Trespassing  on  Slopes 

j  Sloughing  or  Erosion  of  Slopes  or 
I  Abutments 

i 

j  Rock  Slope  Protection-Riprap  Failure 

I  Unusual  Movement  or  Cracking  at  or 
Near  Toes 

i 

Unusual  Embankment  or  Downstream 
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NOTES 

1  THIS  PLAN  WAS  COMUD  FROM  EXISTING  PLANS  FOR  THE  OAM 
■Y  T>€  COLUNS  CO  AND  PLANS  FOR  THE  ROUTE  179  HIGHWAY  SRtOOE 
•Y  THE  CONNECTICUT  DEPARTMENT  OF  TRANSPORTATION  DATED  APRIL 
90,1079  AND  JANUARY  II,  IOTA. 

2  ELEVATIONS  SHOWN  ARE  MEAN  SEA  LEVEL  DATUM 


CAHN  ENGINEERS  WC.  U  S.  ARMY  ENGNEER  OIV  NEW  ENGLANO 

WALLMOFORC^ CONNECTICUT  *'  CORPS  OF  ENOOCERS 


NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FED  DAMS 


PLAN  ELEVATION  a  SECTIONS 


COLLINS  COMPANY  UPPER  DAM 

mmm$OTQH  wvcr  _  canton  ,  cowecticut 

DRAWN  tY  IO€OgD  tT  IaPPROMPRyI  SCALE  AS  NOTED 


COLLINS  COMPANY  UPPER  DAM 


EXISTING  PLANS 


"Sketch  of  Upper  Dam,  Pore  bay, 

Powerhouse  Canal  and  All  Gates" 

The  Collins  Company 
Collinsville,  Conn. 

Oct.  14,  1936 

"Flashboards  -  All  Dams" 

Cross  Sections 
The  Collins  Company 
Collinsville,  Conn. 

June  9,  1942 

"Power  Plant  -  Westside  River, 

Sections  -  Canal  Wall" 

The  Collins  Company 
Collinsville,  Conn. 

Dec.  19,  1956 

"Road  765  over  Farmington  River" 

Plan  &  Elevation 

Connecticut  State  Highway  Department 
April  30,  1957 

"Farmington  River  Bridge  and  Approaches" 

Connecticut  State  Highway  Department 
1957 

"Upper  Dam" 

The  Collins  Co. 

Collinsville,  Conn. 

May  7,  1957 

"Computing  Sketch  -  Upper  Dam" 

The  Collins  Co. 

Collinsville,  Conn. 

June  11,  1957 

"Map  Showing  the  Location  of  a  Section  of  Highway  to  be 
abondoned  on  Torrington  Avenue  (S.R.566) 

Which  Shi  «.l  Revert  to  the  Town" 

Department  of  Transportation  -Bureau  of  Highways 
Jan.  11,  1974 
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STATE  OF  CONNECTICUT 

STATE  HIGHWAY  DEPARTMENT 
Statu  Offjcij  building  •  Hartford  is,  Connicticut 


June  11,  195? 


Water  Resources  Commission 
State  Office  Building 
Hartford,  Connecticut 

Att:  Ur.  William  S.  Wise 
Director 


Gentlemens 


Submitted  herewith  are  two  copies  of  the  general  plan  for  a  proposed 
bridge  on  Road  765  over  the  Farmington  River  in  the  Town  of  Canton. 

The  northwest  abutment  of  the  proposed  bridge  encroaches  upon  the 
submerged  weir  between  the  Collins  Company  pond  and  the  forebay  to  their 
power  plant  on  the  west  bank  of  tho  river.  This  weir  is  part  of  the 
original  Collins  Company  dam  at  this  location  but  has  been  entirely 
submerged  by  the  water  in  the  forebay  of  the  power  plant  downstream. 

Mr.  Whitney,  engineer  for  the  Collins  Company,  has  expressed  the 
feax-  that  the  proposed  reduction  in  the  length  of  this  submerged  v/eir 
will  have  an  adverse  affect  upon  the  quantity  of  water  which  can  reach 
the  turbine  in  their  power  plant.  In  order  to  compensate  for  the 
reduced  capacity  of  the  submerged  weir,  it  is  proposed  to  include  the 
removal  of  the  top  of  this  weir  for  a  distance  of  approximately  l5*  and 
a  depth  of  approximately  3*  as  part  of  the  construction  of  the  new 
bridge . 

Although  this  submerged  weir  no  longer  serves  as  part  of  the 
Collins  Company  dam,  the  plans  are  submitted  for  your  consideration. 

If  no  permit  is  needed  for  the  work  outlined  above,  please  advise  the 
Highway  Department.  If  you  find  that  the  work  does  come  within  your 
jurisdiction,  it  is  requested  that  a  permit  be  granted  for  the  alterations. 

Very  truly  yours, 

NEWMAN  E.  ARGRAVES 

State  Highway  Commissioner 


Enc. 

RANihas 


Robert  A.  Norton 
Ifydraulics  Engineer 
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STATE  OF  CONNECTICUT 
WATER  RESOURCES  COMMISSION 
Roan  317  State  Office  Building 
Hartford,  Connecticut _ 

CONSTRUCTION  PERMIT  FOR  DAM 


My  17*  lt97 


ColUMivttW, 


i  Sr.  Whitney 


Dear  Sir: 


Your  application  for  CONSTRUCTION  PERMIT  dated 


U»  Its? 


tMfl 


copy  of  which  la  attached  hereto,  has  been  considered  and  the  construc¬ 
tion  described  therein  la  hereby  approved  under  conditions  which  nay  be 
noted  In  the  last  paragraph  of  this  permit. 

This  pernlt,  with  the  attached  application  fom  and  other  enclosures 
oust  be  kept  at  the  site  of  the  work  and  made  avail  >  Me  to  the  Commission 
at  any  tine  during  the  construction.  Thi3  permit  covt -s  the  construction 
as  described  in  the  attached  documents.  If  any  changes  are  contenplated 
the  Commission  oust  be  notified  and  supplementary  approval  obtained. 


The  Commission  shall  be  notified 


Is  conpletcd. 


when  the  entire  project 


If  the  construction  authorised  by  this  construction  permit  is  not 
started  within  two  years  of  the  date  of  this  letter  and  conploted 
within  four  years  of  the  sane  date  this  peruit  oust  be  renewed. 

Your  attention  is  directed  to  Section  5001  of  the  General  Statutes: 
Obstructing  Streams.  No  person  shall,  unless  authorised  by  the  superinten 
dent,  prevent  the  passing  of  fish  in  any  stream  or  through  the  outlet  or 
inlet  of  any  pond  or  streon  by  means  of  any  rack,  screen,  weir  or  other 
obstruction  or  fail,  within  ten  days  after  service  upon  him  of  a  copy 
of  an  order  issued  by  the  superintendent,  to  remove  such  obstruction. 

The  address  of  the  State  Board  of  Fisheries  and  Gaoe  is  2  Wethersfield 
Avenue,  Hartford  15,  Connecticut. 


The  Commission  cannot  convoy  or  waive  any  property  right  in  any 
landsof  the  State,  nor  is  this  pcmit  to  be  construed  as  giving  any 
property  rights  in  real  estate  or  uaterial  or  any  exclusive  privileges, 
nor  does  it  authorize  any  injury  to  private  property  or  the  invasion 
of  private  rights  or  any  infringevient  of  federal,  state  or  local  laws 
or  regulations. 

Your  attention  is  also  directed  to  Section  23  of  Public  Act  No.  364 
of  the  1957  Session  of  the  General  Assembly  -  Approval  not  to  relieve 
owner  fron  liability.  Nothing  in  this  chapter,  and  no  order,  approval 
or  advice  of  the  Commission  or  a  member  thereof,  shall  relieve  any 
owner  or  operator  of  such  a  structure  from  his  legal  duties,  obligations 
and  liabilities  resulting  from  such  ownership  or  operation.  No  action 
for  damages  sustained  through  the  partial  or  total  failure  of  any 
structure  or  its  maintenance  shall  be  brought  or  maintained  against 
the  State,  a  member  of  the  Commission  or  the  Commission,  or  its  employees, 
or  agents,  by  reason  of  supervision  of  such  structure  exercised  by  the 
Cooaission  under  this  chapter. 

This  permit  is  issued  under  the  following  special  conditions. 

Tto  sltsnl  w>Uw  sf  tta  mix  «1U  to  properly  Mfpto* 


WATER  RESOURCES  COMMISSION 


By: _ 

William  S.  Wise,  Director 


Note: 

All  correspondence  relating  to  this  project  shall  be  in 
duplicate  and  addressed  to  the  Commission. 


state  Sttotf  «C  flfltoviN  mi  mm 


C/etK  of  CtvTbtJ 


, 


hi: 


a 

> 


s-. 


s 


■»i,'  j  ■  k.v:’,'' '  -v  *  • ' 


FORM  D-7 


STATE  OF  CONNECTICUT 
WATER  RESOURCES  COMMISSION 
Rood  317,  State  Office  Building 
Hartford.  Connecticut 


CERTIFICATE  OF  APPROVAL 


Date 


July  11,  I960 


To: 


Golllaarlll*, 


NAME  OF  STRUCTURE: 


This  Is  to  certify  that  the  following  construction  work: 

Alteration*  to  iMir  at  itoit  d an,  la  aooardanoa  with  plea  aarked 


flbMt  3  of  25  Project  Qbabar  23-75,  and  prepared  by  tha 


on  your  property 
in  the  Town  (s)  of 


for  which  construction  pemit  was  issued^ 


July  17,  I960 


,  has  been 


conpleted  to  the  satisfaction  of  this  Conuission  and  that  such  structure 
is  approved  as  of  date  of  this  Certificate. 

WATER  RESOURCES  COMMISSION 


BY: 


William  S.  Wise,  Director 


Note:  The  owner  is  required  by  law  to  record  this  Certificate  in  the 
land  records  of  the  town  or  towns  in  which  the  dan,  dike  or  sinilar 
structure  is  located. 
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Foundation  Sciences,  Inc. 


i:  fOUNSCIENCE 


Cascade  Building.  Portland. Oregon  97204 

Tcl.  303-224-4433 


December  26,  1978 


Development  and  Resources  Corporation 
455  Capitol  Mall 
Sacramento,  CA  95814 


Attention:  Mr.  Clarence  Korhonen 
Dear  Mr.  Korhonen 

Enclosed  for  your  use  and  distribution  is  one  copy  of  each  of  our  Final 
Reports  entitled,  "Reconnaissance  Engineering  Geologic  Investigation, 
Phillips  Hydroelectric  Project,  Croton  Falls,  New  York"  and  "Reconnais¬ 
sance  Engineering  Geologic  Investigation,  Canton  Hydroelectric  Project, 
Collinsville,  Connecticut",  dated  December  26,  1978. 


If  you  have  any  questions  regarding  our  reports  or  require  consultation, 
please  do  not  hesitate  to  contact  our  office.  We  appreciate  the  oppor¬ 
tunity  to  be  of  service  to  you  on  this  project  and  the  continued  confi¬ 
dence  you  have  in  our  services. 

Very  truly  yours, 

FOUNDATION  SCIENCES,  INC. 

WcX^_ 

Robert  L.  Nelson 

Certified  Engineering  Geologist  (Oregon  No.  E502) 
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Enclosures: 


2  Final  Reports 

Quadrangle  Report  No.  16  (Canton  Enel.  No. 
Map  (Canton  Enel.  No.  5} 
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RECONNAISSANCE  ENGINEERING  GEOLOGIC 
INVESTIGATION 

CANTON  HYDROELECTRIC  PROJECT 
COLLINSVILLE,  CONNECTICUT 

FOR 

DEVELOPMENT  AND  RESOURCES  CORPORATION 
SACRAMENTO,  CALIFORNIA 
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LIMITATIONS 


This  reconnaissance  evaluation  of  the  foundation  conditions 
as  related  to  the  present  adequacy  or  deficiency  of  the  dams 
and  appurtenant  works  is  based  on  conditions  which  are  mostly 
underground  and  cannot  actually  be  seen,  nor  were  they  tested. 

There  is  some  historical  information  available  on  the  design 
and  construction  of  the  dams,  but  no  information  on  the  orig¬ 
inal  site  investigation  or  their  operational  performance.  It 
must  be  understood,  therefore,  that  the  conclusions  and  recom¬ 
mendations  presented  are  based  in  large  part  on  indirect  and 
incomplete  information  about  the  actual  foundation  conditions, 
even  to  a  much  larger  degree  than  if  an  adequate  subsurface 
investigation  had  been  performed.  The  information  in  this 
study  is  not  a  certification  or  guarantee  of  the  present  suit¬ 
ability  of  the  existing  structures  for  their  intended  purposes 
or  of  the  foundation  conditions  of  proposed  structures. 


I.  Regional  Geology 

The  Canton  Hydroelectric  Project  is  located  in  the  crystalline 
uplands  of  western  Connecticut,  part  of  an  extensive  area  of 
structurally  complex  metamorphic  and  igneous  rocks  known 
collectively  as  the  Appalachian  Highlands.  The  crystalline 
uplands  represent  rocks  of  sedimentary  origin,  possibly  silty 
shales,  sandstones  and  carbonates  which  have  been  highly 
folded  and  faulted.  The  geologic  history  of  the  area  from 
the  (Cambrian)  sedimentary  origin  is  complex  and  involves  at 
least  one  major  period  of  crustal  deformation  and  associated 
metamorphism  and  igneous  intrusion  which  occurred  during  the 
Acadian  Orogeny  (Middle  and  Late  Devonian).  This  mountain 
building  produced  the  folds  and  gneiss  domes  which  are  char¬ 
acteristic  of  the  area.  The  time  from  the  end  of  the  Acadian 
Orogeny  to  the  Triassic  Period  was  a  period  characterized  by 
more  or  less  gradual  elevation  of  the  rocks  with  erosion  and 
deposition  over  the  central  and  possibly  western  portions  of 
Connecticut.  These  sedimentary  rocks  were  then  faulted  and 
tilted  eastward.  A  portion  of  these  red  Triassic  sediments 
lie  just  east  of  the  project  site  along  the  fault  contact  with 
the  underlying  metamorphic  rocks.  After  this  period  of  deform¬ 
ation  in  the  late  Triassic  Period,  continued  erosion  reduced 
the  area  to  one  of  relatively  low  relief,  caused  development 
of  major  stream  valleys  like  the  Connecticut  and  exposed  the 
complex  crystalline  rocks  formed  during  the  earlier  geologic 
history.  These  rocks,  some  of  which  are  exposed  along  the 
stream  bed  of  the  Farmington  River  at  the  site,  consist  of 
schists,  gneisses  and  intrusives  including  granitic,  pegmatitic 
and  ultramatic  rocks. 
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II.  Site  Geology 


Geomorphology 

The  maximum  relief  at  the  site  from  the  river  bed  to  the 
adjacent  hills  is  about  400  feet  with  hillsides  sloping  at 
approximately  25°  to  30°.  The  height  of  the  river  bank  in 
the  lower  right  side  of  the  reservoir  area  is  about  15  feet. 

On  the  left  side  of  the  lower  reservoir  the  river  bank  rises 
to  the  maximum  elevation  of  the  adjacent  hills.  Slopes 
around  the  upper  reservoir  immediately  adjacent  to  the  shore 
are  relatively  flat  with  5  to  10  feet  of  relief  adjacent 
to  the  flood  plain  areas.  The  river  has  a  gradient  of  about 
1.5°  in  the  project  area  and  has  a  rocky  bed  with  numerous 
bedrock  outcrops. 

Lithology  and  Structure 

Material  at  the  site  consists  of  bedrock,  natural  river  bed 
alluvium,  alluvium  deposited  as  a  result  of  the  dams,  rip  rap 
(and  other  bank  protection)  and  colluvium  from  the  adjacent 
hillsides.  These  materials  in  relation  to  the  existing 
facilities  are  shown  on  Figure  1. 

The  exposed  bedrock  consists  of  medium  hard  to  hard,  gray, 
medium  grained  garni te  -  muscovite  -  biotite  -  quartz  - 
feldspar  schist  and  gneiss  with  lenses  of  amphibolite  and 
graphite  -  mica  -  quartz  gneiss. 

The  rock  hardness  terminology  used  is  : 

medium  hard  —  can  be  picked  with  moderate  blows  of  the 
geology  hammer. 

hard  —  cannot  be  picked  with  geology  hammer  but  can  be 
chipped  with  moderate  blows  of  the  hammer. 

The  attitude  of  the  bedrock  foliation  (  bedding)  and  major 
joints  was  measured  at  three  locations;  just  downstream  from 
the  sluice  house  at  the  lower  dam,  at  the  vicinity  of  the  power 
house  at  the  upper  dam  and  at  the  highway  cut  on  Rt.  179  just 
south  of  Collinsville. 

Table  1  summarizes  these  measurements. 


*  t' 


The  information  in  Table  1  indicates  that  the  attitude  of 
the  bedding  displays  a  general  north-south  strike  and  a  rela¬ 
tively  steep  westerly  dip.  This  orientation  is  determined  by 
the  Collinsville  Dome  which  is  the  main  structural  feature  in 
the  area.  The  table  also  indicates  that  there  are  possibly 
three  predominant  joint  sets.  It  was  not  possible  to  deter¬ 
mine,  with  the  time  available  for  study,  which  were  the  major 
and  minor  sets.  In  general,  the  joints  are  tight  and  spaced 
moderately  close  (1‘  -  3'). 

The  natural  river  bed  alluvium  exposed  along  the  banks  consists 
of  sandy  gravel  and  rounded  cobbles.  In  addition,  there  are 
accumulations  of  silty  to  clean  fine  sand  deposited  on  the 
inside  of  bends  in  the  river  between  the  upper  and  lower  dam 
and  above  the  upper  dam  on  the  left  side  of  the  reservoir, 
north  of  the  old  railroad  bridge.  Also,  there  appears  to  be 
sandy  gravel  and  cobbles  at  the  water's  edge  arourid  most  of 
the  upper  reservoir.  It  is  likely  that  the  fine  sandy  alluvium 
was  deposited  as  a  result  of  the  dam  construction. 

It  was  not  possible  to  observe  the  material  deposited  directly 
upstream  of  the  two  dams  but  it  likely  consists  of  saturated, 
possibly  loose  fine  sand.  This  material  presumably  extends 
to  the  original  bottom  elevation  of  the  reservoir  adjacent  to 
the  upstream  face  of  the  dams. 

The  rip  rap  and  other  bank  protection  placed  around  the  reser¬ 
voir  consists  of  subangular  to  rounded  cobbles  and  boulders, 
stone  walls  constructed  of  quarry  rock  and  concrete  walls. 
Bedrock  is  exposed  along  large  segments  of  the  river  bank 
between  the  upper  and  lower  dams,  forming  natural  shoreline 
protection. 

The  colluvium,  primarily  exposed  on  the  left  shore  of  the 
reservoir  upstream  from  the  lower  dam,  consists  of  micaceous 
silty  sand  with  scattered  cobbles  and  boulders.  Bedrock 
probably  occurs  at  a  shallow  depth  beneath  the  colluvium. 
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III.  SEISMICITY 


Because  of  their  similar  regional  geology  and  earthquake  his¬ 
tory,  the  Phillips  and  Canton  sites  will  be  considered  together 
in  the  following  discussion  of  seismicity.  The  earthquake 
history  of  the  area  was  reviewed  using  current  information  from 
the  National  Geophysical  and  Solar-Terrestrial  Data  Center  of 
the  National  Oceanic  and  Atmospheric  Administration  and  is 
summarized  on  Figure  2.  Figure  2  shows  the  location  of  al.l 
earthquakes  with  an  intensity  of  V  or  greater  which  have  oc¬ 
curred  from  1643  to  1978  within  a  150  kilometer  radius  at 
each  site.  Based  on  this  data,  there  have  been  a  total  of  44 
seismic  events  in  the  last  335  years. 

Table  2  summarizes  this  data  relative  to  the  total  number  and 
approximate  frequency  of  occurrence  of  earthquakes  of  each 
intensity. 


TABLE  2  —  Earthquake  Frequency 


Maximum  Intensity  * 

V 

VI 

VII 

VIII 

Total  number  of 

Earthquakes 

33 

5 

4 

2 

Approximate  Frequency 

of  Occurrence 

10/50 

2/50 

1/50 

1/100 

yrs. 

yrs. 

yrs. 

yrs. 

♦Modified  Mercalli  Intensity 

Scale  of 

1931. 

To  obtain  design  parameters  for  assessing  the  performance  of 
existing  or  proposed  structures  under  seismic  loading,  it  is 
customary  to  discuss  two  hypothetic  earthquakes,  namely  the 
maximum  probable  and  maximum  credible  earthquake.  Although 
the  definitions  of  these  two  terms  and  the  method  of  assigning 
a  value  to  each  are  not  consistent  in  practice,  they  are 
generally  described  as  follows. 

The  maximum  probable  earthquake  is  the  intensity  at  the  site 
from  the  strongest  earthquake  that  has  ever  occurred.  This 
event  is  considered  to  have  a  reasonable  possibility  of  oc¬ 
currence  during  the  design  life  of  the  structure  and  is  based 
on  the  earthquake  history  and  geology  of  the  area.  All  struc¬ 
tures  should  be  designed  to  remain  functional  during  such  an 
earthquake,  although  minor  repairs  may  be  required. 


The  maximum  credible  earthquake  is  the  strongest  earthquake 
that  can  be  expected  to  ever  occur  at  the  site  based  on  under¬ 
standable  mechanisms,  such  as  movement  along  a  nearby  large 
fault.  Generally,  the  primary  use  of  the  maximum  credible 
earthquake  is  to  check  the  capability  of  the  dam  to  retain 
water  without  catastrophic  structural  failure.  The  dam  crest 
may  be  displaced  significantly,  and  control  structures  may  be 
rendered  inoperable  as  long  as  they  do  not  rupture  and  result 
in  total  failure  of  the  dam.  ‘  Repairs  may  be  major. 


The  maximum  probable  earthquake  is  considered  to  be  an  intensity 
VIII  event  occurring  at  a  distance  of  about  40  kilometers  from 
the  site.  This  was  an  actual  earthquake  which  occurred  SE  of 
the  Canton  site  (see  Figure  2)  although  it  is  not  possible  to 
tell  which  fault  may  have  caused  the  earthquake. 

The  maximum  credible  earthquake  is  considered  to  be  an  event 
occurring  along  a  25  kilometer  straight  line  segment  of  a  fault 
just  south  of  the  Phillips  site  within  10  kilometers  of  the 
dam.  Although  no  historic  earthquakes  are  known  to  have  oc¬ 
curred  along  this  fault,  it  is  considered  the  most  critical 
fault  for  the  purpose  of  this  study.  A  fault  with  at  least 
the  same  straight  line  segment  length  occurs  just  east  of  the 
Canton  site. 

Table  3  summarizes  the  data  used  for  these  two  earthquakes 
and  presents  related  parameters. 

The  maximum  probable  earthquake  developed  in  this  summary 
as  indicated  in  Table  3  produces  a  maximum  bedrock  accelera¬ 
tion  at  the  site  of  .075  g.  This  acceleration  is  consistent 
with  the  seismic  risk  map  of  the  Uniform  Building  Code  which 
places  the  sites  in  Zone  1  (minor  damage). 

Because  of  the  proximity  of  seismic  risk  Zones  2  and  3  to  the 
project  sites  (see  Seismic  Risk  Map,  U.B.C.),  the  maximum 
credible  earthquake  with  a  resulting  maximum  bedrock  acceler¬ 
ation  of  .2  g  as  developed  in  this  summary  is  not  considered 
overly  conservative. 
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IV.  FOUNDATION  CONDITIONS 


Observations 


Upper  Power  House  —  There  appears  to  be  no  cracking  of  the 
brick  walls  or  concrete  foundation.  The  concrete  foundation 
and  training  walls  for  the  power  house  are  in  contact  with 
bedrock  on  the  downstream  side  of  the  structure.  Bedrock 
outcrops  also  occur  immediately  upstream  from  the  power  house. 

The  left  training  wall  on  the  river  side  is  in  contact  with 
bedrock.  Some  cracks  are  visible  on  the  inside  of  the  left 
training  wall.  Leaks  occur  at  the  contact  of  the  training 
wall  and  bedrock  and  in  the  stone  wall  which  serves  as  the 
right  training  wall.  Overflow  water  from  the  forebay  strikes  the 
adjacent  bridge  pier  with  high  velocity.  The  main  forebay 
walls  just  upstream  from  the  power  house  are  constructed  di¬ 
rectly  on  bedrock.  The  rest  of  the  forebay  walls  were  sub¬ 
merged  and  their  condition  or  construction  could  not  be 
observed. 

Lower  Power  House  and  Gate  House  —  There  appears  to  be  no 
cracking  of  the  brick  walls,  concrete  foundation  or  concrete 
outlet  works.  No  bedrock  is  actually  visible  in  direct  contact 
with  concrete  foundations  of  these  two  structures,  however. 

Power  Canal  —  Minor  irregular  cracks  and  deterioration  occur 
on  the  right  wall  of  the  power  canal  every  10-15  feet  ±. 

Cracking  and  one  inch  ±  of  vertical  separation  of  a  joint 
occurs  about  200*  downstream  from  the  power  house  where  a 
slight  bend  in  the  wall  was  constructed.  Most  of  the  left 
side  of  the  power  canal  is  a  quarry-rock  wall  (no  motar). 

Sluice  House  —  There  appears  to  be  no  cracking  of  the  concrete 
foundation.  The  concrete  foundation,  in  direct  contact  with 
bedrock,  is  visible  on  the  downstream  wall.  There  are  bedrock 
outcrops  both  up  and  downstream  from  the  sluice  house.  Leaks 
occur  between  the  bedrock  and  concrete  foundation  on  the  down¬ 
stream  wall.  The  bedrock  cliff  downstream  from  the  sluice 
house  is  very  damp.  A  concrete  retaining  wall  extends  upstream 
from  the  sluice  house  for  a  considerable  distance.  It  shows  no 
bulging  or  settlement  near  the  sluice  house.  Above  the  wall, 
sloping  up  to  the  abandoned  railroad  bed,  rocks  and  boulder 
rubble  are  exposed. 

Lower  Dam  —  The  crest  appears  straight  (no  bulging  in  downstream 
direction)  and  level  (no  sags  when  viewed  from  upstream).  It  was 
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not  possible  to  examine  the  contact  of  the  dam  structure  with 
the  gate  house  or  sluice  house  wall  because  of  flowing  water. 

The  even  flow  of  water  over  the  dam  crest  is  disturbed  by  hori¬ 
zontal  jets  or  sprays  of  water  coming  from  the  face  of  the  dam. 
The  sprays  of  water  appear  to  be  concentrated  on  the  lower  1/3 
of  the  dam  face  and  arranged  in  continuous,  somewhat  irregular 
horizontal  lines.  No  actual  inspection  at  the  concrete  motar 
composing  the  dam  could  be  made  because  of  flowing  water. 

Upper  Dam  —  No  bulging  of  the  dam  or  settlement  of  the  dam 
crest  is  apparent.  No  leakage  appears  to  occur  from  between 
the  stone  blocks  of  the  structure,  however,  water  flowing  over 
the  crest  prevented  a  more  accurate  determination.  Bedrock  is 
visible  in  direct  contact  with  the  stone  blocks  at  each  abut¬ 
ment  and  along  most  of  the  downstream  toe  of  the  dam.  Some 
water  was  flowing  from  between  the  stone  blocks  and  bedrock 
at  the  left  abutment.  Directly  upstream  from  the  right  dam 
abutment  for  about  100  feet  there  is  a  sloping  concrete  slab 
which  ajoins  the  highway  bridge  abutment.  The  shoreline  up¬ 
stream  from  the  left  dam  abutment  has  rip  rap  for  a  considerable 
distance. 

Bedrock  —  Bedrock  is  exposed,  in  general,  over  the  whole  area 
downstream  of  the  upper  dam  and  in  the  proposed  fish  ladder 
location.  Bedrock  is  not  observed  directly  upstream  of  the 
dams  except  at  the  right  abutment  of  the  lower  dam.  Where 
bedrock  is  not  exposed  at  the  riverbed,  it  is  expected  to 
occur  from  5  to  15  feet  below  the  surface. 

All  of  the  schist  and  gneiss  bedrock  outcrops  appear  very  hard 
and  durable  throughout  the  project  area. 

The  strike  of  the  bedding  is  oriented  generally  up  and  down¬ 
stream  or  roughly  perpendicular  to  the  dam  axses.  The  dip  of 
the  bedding  is  generally  steep  in  a  westerly  direction.  The 
strike  of  the  joints  is  also  generally  perpendicular  to  the 
dam  axses  with  the  dip  of  the  joint  planes  in  a  general  upstream 
direction.  The  strike  of  the  bedding  and  joints  are  generally 
parallel  to  portions  of  the  forebay  and  canal  walls  which  are 
oriented  in  a  north-south  direction.  Joint  and  foliation  planes 
intersect  moderately  frequently. 

Reservoir  Areas  --  There  was  no  evidence  of  slope  movement  or 
the  potential  for  landsliding  within  the  reservoir  areas  either 
between  the  upper  and  lower  dams  or  upstream  from  the  upper  dam. 


Old  Railroad  Bed  —  From  the  lower  dam  to  approximately  1500' 
upstream,  the  railroad  bed  appears  to  be  constructed  of  rock 
rubble  excavated  from  the  nearby  highway  cut  or  is  constructed 
directly  on  or  very  close  to  bedrock.  The  slope  above  the  old 
railroad  bed  appears  to  be  composed  of  large  angular  rocks 
excavated  from  the  highway  cut.  From  this  point,  to  the  old 
railroad  bridge,  the  railroad  bed  becomes  a  slightly  elevated 
embankment  of  sand  and  gravel. 


V.  CONCLUSIONS 


f  Foundation  Material 

|  The  foundation  material  beneath  all  the  structures  (dams, 

I  power  houses,  sluice  house,  forebays,  power  canals  and  etc) 

I  generally  appears  to  have  been  of  sufficient  strength  to 

support  the  loads  imposed  by  these  structures  and  other  forces 
|  up  to  the  present  time.  This  is  based  on  the  fact  that  no 

s  settlement  is  detected  along  the  dam  crests.  Also,  no  cracking 

is  observed  on  any  of  the  buildings.  Most  of  the  cracks  on  the 
right  power  canal  wall,  and  on  the  training  walls  and  founda- 
I  tions  at  the  base  of  the  upper  power  house  and  lower  sluice 

house  are  likely  related  to  erosion  by  water,  or  deterioration 
along  joints  and  seams  between  successive  concrete  pours,  and 
not  to  inadequate  foundations.  This  conclusion  is  further 
supported  by  the  hard  and  durable  appearance  of  the  bedrock 
throughout  the  area.  Also,  the  available  construction  drawings 
indicate  that  the  lower  dam,  together  with  the  gate,  power  and 
sluice  houses  are  founded  on  bedrock. 

Regarding  the  apparent  settlement  in  the  right  power  canal  wall, 
it  is  considered  unlikely  that  poor  foundation  material  has 
been  the  cause. 

Although  there  are  no  drawings  showing  the  upper  dam  foundation, 
it  is  considered  very  likely  that  the  dam  and  appurtenant  struc¬ 
tures  are  all  founded  on  bedrock.  Drawings  of  the  highway  bridge, 
just  downstream  from  the  dam,  indicate  that  the  bridge  footings 
are  founded  on  hard  bedrock.  Also  as  mentioned  previously, 
bedrock  outcrops  are  extensive  in  the  area. 

Horizontal  Movement 

The  attitude  of  the  foliation  and  joints  appears  to  present  no 
adverse  orientation  which  would  cause  horizontal  movement  of 
the  dam  or  adjacent  facilities  along  bedrock  discontinuities. 
However,  local  variations  in  the  attitude  of  these  discontin¬ 
uities  are  likely  to  occur.  The  effect  of  such  variation  on 
the  stability  of  the  bedrock  foundation  is  impossible  to  assess 
without  more  detailed  subsurface  information. 

Leakage 


Significant  leakage  through  the  lower  dam  may  be  indicated  by 
what  appears  to  be  horizontal  jets  or  sprays  coming  from  the 
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face  of  the  dam.  It  is  also  possible  that  such  an  appearance 
could  be  caused  by  water  flowing  over  the  crest,  striking  a 
rough  spot  on  the  face  and  being  deflected  outward.  Without 
close  examination  of  these  areas  of  apparent  leakage  it  is 
not  possible  to  determine  if  they  are  detrimental  to  the 
strength  or  stability  of  the  dam.  Other  areas  of  leakage 
observed,  appear  to  present  no  serious  threat  to  the  structures 
involved  since  the  water  is  flowing  out  between  non-erosive 
material.  If  water  flowing  through  the  dam  was  causing  pro¬ 
gressive  erosion  of  the  masonry  concrete,  serious  structural 
problems,  could,  of  course,  result. 

Uplift  Pressures 

Uplift  pressures  in  excess  of  normal  tail water  conditions  could 
occur  if  there  is  a  confined  zone  of  seepage  beneath  the  struc¬ 
tures,  either  between  the  structure  and  the  bedrock  or  through 
the  bedrock  foundation.  It  was  not  possible  to  observe  the  areas 
immediately  downstream  from  the  structures  for  indication  of 
seepage.  As  a  consequence,  and  without  any  peizometers  to 
monitor,  it  is  impossible  to  determine  if  uplift  pressures 
exist.  The  near  vertical  orientation  of  many  of  the  foliation 
and  joint  planes  in  the  rock,  however,  may  tend  to  drain  suffi¬ 
ciently  to  prevent  the  buildup  of  excess  hydrostatic  pressure 
at  the  toe  of  the  dam. 


Potential  Penstock  Location  on  Railroad  Bed 

The  abandoned  railroad  bed  appears  to  be  constructed  of  material 
which  would  provide  an  adequate  penstock  foundation  (see  previous 
description). 

Slope  Stability 

There  appears  to  be  a  very  low  potential  for  landsliding  from 
seismic  loading  or  other  causes  within  the  reservoir  area*,  rr 
at  the  dams  and  appurtenant  structures. 

Liguifaction 

It  is  possible  that  the  material  deposited  directly  upstream 
of  the  dams  could  liquify  during  an  earthquake.  This  would 
cause  maximum  lateral  earth  pressures  to  develop  against  the 
base  of  the  dams  from  the  liquified  sand  (together  with  the 
horizontal  earthquake  loading). 


VI.  RECOMMENDATIONS 


Foundation 

Before  final  assessment  of  the  adequacy  of  the  foundations,  it 
is  recommended  to  inspect  those  areas  of  the  facilities  which 
were  either  not  visible  or  inaccessible  at  the  time  of  this 
study.  These  areas  include  mainly  the  interior  foundations  of 
the  power  houses,  gate  house  and  sluice  house,  and  the  face 
of  the  dams,  forebay  walls  and  other  areas  which  were  covered  by 
flowing  water.  (Possibly  inspect  during  low  flow.) 

Leakage 

If  possible,  before  final  assessment  of  the  seepage  or  leakage 
conditions  is  made,  the  dams  should  be  observed  during  periods 
when  there  is  a  full  head  but  water  is  not  flowing  over  the 
crest. 

Excavation 


Rock  excavation  techniques  will  be  required  in  bedrock.  It  is 
very  difficult  to  access  the  potential  for  damage  to  the  existing 
structures  from  blasting  without  better  knowledge  of  the  particle 
velocity  propagation  characteristics  of  the  site  and  integrity 
of  nearby  masonry  concrete  or  stone  block  structures .  Based  on 
studies  by  Nicholls,  Johnson  and  Duval  ("Blasting  Vibrations  and 
Their  Effects  on  Structures",  Bureau  of  Mines  Bulletin  656,  1971), 
a  safe  blasting  limit  based  on  a  scaled  distance*  of  50  ft/lbs4 
may  be  used  provided  a  particle  velocity  of  2.0  inches  per  second 
is  not  exceeded  in  the  foundation  soil  and/or  rock  affected  by 
the  blasting. 

Before  any  blasting  is  undertaken,  however,  it  is  recommended 
that  samples  of  the  concrete  be  obtained  from  nearby  structures 
for  evaluation  of  its  condition  and  the  extent  of  alkali-silica 
reaction  which  has  taken  place.  In  addition,  the  face  of  the 
stone  block  structures  should  be  examined  closely  for  evidence 
of  horizontal  movement  at  joints.  Also,  instrumented  blasts 
should  be  conducted  at  the  site  to  determine  the  particle 
velocity  propagation  characteristics.  This  is  especially 
important  if  excavation  for  a  fish  ladder  is  required  very  close 
to  existing  structures  (the  dam  structure  and  highway  bridge, 
for  example). 


♦Scaled  distance  is  obtained  by  dividing  the  distance  in  feet 
by  the  square  root  of  the  charge  weight  per  delay  interval  in 
pounds. 
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If  excavation  is  made  close  to  the  base  of  existing  foundations 
great  care  must  be  exercised  to  avoid  under-cutting  foliation 
planes,  joint  planes  or  other  rock  defects  which  could  cause 
failure  of  the  over-lying  material  by  slippage  along  the 
defect. 


Because  rock  excavation  near  the  base  of  the  dam  could  create 
a  high  risk  situation  regarding  structure  stability,  it  is 
recommended  to  investigate  fish  ladder  designs  which  do  not 
require  rock  excavation.  It  is  recommended,  therefore,  to 
perform  an  accurate  topographic  survey  of  the  rock  surface  in 
the  area  involved.  It  may  be  possible  then,  to  choose 'an  align¬ 
ment  for  the  fish  ladder  which  will  provide  the  required  entry 
elevation  and  location,  and  at  the  same  time  require  no,  or 
very  limited  rock  excavation. 

If  rock  excavation  is  necessary,  it  is  recommended  to  orient 
the  line  drilling  along  the  planes  of  foliation.  The  rock 
will  split  easier  in  this  direction. 

Stability  Analyses 

It  is  recommended  to  perform  stability  analyses  of  the  dam 
structure  under  both  the  maximum  probable  and  maximum  credible 
seismic  loading.  These  should  include  other  extreme  loading 
conditions  such  as:  maximum  hydrostatic  head,  water  flowing 
over  crest  and  lateral  loading  due  to  possible  liquifaction  of 
the  sand  which  has  accumulated  against  the  upstream  face  of  the 
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DIVERSION  DAMS 
Description  and  Condition 

The  Upper  dam  ia  approximately  a  maximum  of  18  feet  high  and  350  feet 

long.  Thia  gravity  overflow  atructure  ia  composed  of  atone  masonry  with 
a  vertical  face  on  the  downstream  aide.  Steel  pipes  spaced  at  four  feet  have 

been  installed  at  the  crest  of  thia  atructure  to  accommodate  use  of  wooden 

flashboards  up  to  3.0  feet  high.  Visual  inspection  indicates  that  water 

passes  through  and  between  the  wooden  flashboards  and,  therefore,  these 

units  would  need  to  be  replaced  for  power  generation.  The  dam  itself, 

however,  appears  to  be  in  good  operating  condition  as  no  passage  of 

water  through  the  structure  was  noted  and  there  have  been  no  apparent 

lateral  or  vertical  structure  displacements.  Plan  drawings  of  the 

Collinsville  Upper  dam  facility  also  indicate  that  the  masonry  structure 

is  located  directly  in  front  of  the  original  timber  dam  that  waft  apparently 

left  in  place.  No  drawings  or  cross-sections  of  this  older  structure 

l 

were  available  at  the  time  of  this  study;  4nd,  it  could  not  be  visually 
inspected  because  of  the  river  flows.  The  type  and  present  condition 
of  thia  timber  structure  could,  therefore,  not  be  assessed. 

The  Lower  dam  is  a  gravity  overflow  concrete  structure  approximately 
a  maximum  of  20  feet  high  with  a  crest  length  of  350  feet.  During  field 
reconnaissance,  significant  amounts  of  ravelling  at  the  crest  of  this 
structure  was  indicated  by  the  sharp  jets  and  leakage  of  water  passing 

over  the  crest.  It  should  be  further  noted  that  the  degree  of  deterioration 
at  the  crest  is  not  known  and  that  close  examination  of  these  areas  would 
be  recommended  to  determine  the  extent,  if  any,  of  leakage  through  the 
diversion  structure.  Progressive  ravelling  of  the  concrete  caused  by 
the  passage  of  water  through  the  structure  could  compromise  the  dam’s 
structural  integrity.  No  apparent  vertical  or  horizontal  structural 
displacements  were  noted  during  field  inspections. 

Dam  Foundations 

Visual  inspection  of  the  dam  foundations  at  either  the  upper  or  lower 
sites  could  not  be  made  because  of  flowing  water.  However,  no  lateral 
movement  or  settlement  of  the  structures  was  noted  during  field 


I  reconnaissance  trips.  Field  inspection  further  indicates  that  there  are 

many  rock  outcroppings  between  the  upper  and  lower  dams.  Based 
V  upon  the  geological  report  on  the  area  and  visual  observations,  these 

rock  formations  are  generally  composed  of  schists  and  gneiss  that  are  very 
hard  and  durable.  Reference  is  made  to  the  geology  report*included  in 
Appendix  B  for  a  more  complete  description  of  the  general  regional  and 
site  geology. 

An  available  detail  drawing  of  the  Lower  dam  indicates  that  this  structure 
has  been  "keyed"  into  bedrock.  These  keys  should  prevent  lateral 
displacement  of  the  structure  by  the  internal  resistance  of  the  key  itself 
and  the  additional  volume  of  foundation  material  that  must  be  moved  before 
the  structure  can  slide.  Furthermore,  as  judged  by  the  strength  of  the 
surrounding  rock  formations,  the  structural  capability  of  the  foundation 
is  considered  to  be  competent  and  capable  of  withstanding  the  dam 
loadings  and  hydraulic  flows  to  which  it  is  subject. 

The  foundation  for  the  Upper  dam  has  been  capable  of  sustaining  the 
past  dam  and  hydraulic  loadings  up  to  the  present  time.  This  is 
evidenced  by  the  fact  that  no  settlement  or  lateral  movement  of  the 
dam  could  be  noted  during  field  reconnaissance  trips.  General  surface 
geology  report  further  indicates  that  there  are  many  rock  foundations  in 
the  vicinity  of  the  Upper  dam.  Based  on  the  Upper  dam's  past  experience, 
coupled  with  the  surface  geology,  it  is  felt  that  there  is  a  strong  possibility 
that  the  Upper  dam  is  founded  on  firm  hard  bedrock  which  is  capable 
of  sustaining  the  required  hydraulic  and  structure  loads. 

Stability  Review 

In  order  to  assess  the  structural  integrity  of  both  diversion  structures, 
analysis  of  each  dam's  structural  loading  conditions  and  stability  were 
carried  out.  Calculations  were  based  on  the  available  section  drawings 
and,  for  the  purposes  of  calcula.tion,  each  structure  was  considered  to  be 
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homogeneous  in  nature.  Table  11-1  displays  both  the  loading 
conditions  and  the  design  criteria  utilized  for  determining  each  of  the 
dam's  factors  of  safety  with  regard  to  stability. 

The  loading  cases  displayed  in  these  tables  represent  the  maximum 
loads  that  each  dam  would  be  subject  to  under  normal,  seismic,  and 
flood  conditions.  In  order  to  assess  earthquake  loading  conditions, 
seismic  events  of  two  different  intensities  have  been  used  as  a  basis 
for  review.  Thus,  Case  II  has  been  defined  as  a  probable  earth- 
quake  intensity  while  Case  111  defines  the  maximum  credible  seismic 
event.  In  order  to  account  for  vertical  earthquake  accelerations, 
both  the  weight  of  water  above  the  structure  and  the  dam  itself  was 
modified  by  an  acceleration  factor  equivalent  to  50%  of  the  horizontal 
seismic  loads  applied.  Case  IV  represents  the  peak  river 
discharges  based  on  the  50-year  flood  condition. 

In  all  load  cases  silt  is  assumed  to  be  in  place  and  is  taken  into 
consideration  in  determining  the  resultant  loads  to  apply.  This  is 
because  it  is  considered  probable  that  over  the  years  significant 
amounts  of  silt  and  sand  have  accumulated  against  the  upstream 
faces  of  the  dams.  Since  it  is  not  known  how  impervious  the  silt  or 
foundation  may  be,  full  hydrostatic  heads  are  used  as  a  measure  of  the 
uplift  forces.  Thus,  a  straight  line  variation  from  headwater  to  tail- 
water  is  used  in  evaluating  the  magnitude  of  uplift  forces.  It  should 
be  noted,  however,  that  if  the  silt  material  deposited  on  the  upstream 
face  of  the  dams  is  clay-like,  it  could  be  relatively  imperious.  This 
would,  therefore,  change  the  flow  path  of  water  beneath  the  structures, 
creating  a  differential  in  uplift  pressure  across  the  dam  which  would 
be  something  less  than  full  hydrostatic.  Since  the  actual  differential 
in  pressures  is  not  known,  both  maximum  and  minimum  possible 
uplift  loads  were  utilized  in  the  analysis  of  each  diversion  structure. 


Bated  on  the  above  loading  conditions,  factors  of  safety  against 
overturning,  uplift,  actual  sliding  factors  using  stresses  of  each 
dam's  base  elevation  were  calculated.  The  results  of  these  findings 
are  displayed  in  Table  11-2..  ^ 

A  possible  problem  with  regard  to  stability  could  exist  since  calculations 
indicate  that  the  dams'  overturning  factors  of  safety  are  below  normally 
expected  values.  In  view  of  these  low  factors,  it  is  apparent  that  some 
type  of  anchorage  at  the  toe  of  these  structures  most  probably  exists. 

The  basis  for  this  conclusion  is  also  substantiated  by  the  fact  that  both 
structures  have  withstood  over  142  years  and  65  years  of  flows  respectively 
ranging  to  a  maximum  of  at  least  61,  000  cubic  feet  per  second  (which 
occurred  in  the  year  1955).  This  flow  is  approximately  equivalent  to  a 
250  year  return  frequency  or  a  0.4  percent  chance  of  recurrence. 

It  is  also  possible  that  the  bedrock  which  these  structures  are  located  on 
may  tend  to  drain,  thereby  reducing  the  hydrostatic  pressure  and 
resulting  uplift  forces  underneath  the  structures.  It  is  recommended 
that  the  magnitude  of  pressures  at  the  toe  and  heel  of  each  structure 
be  checked  by  field  testing  to  determine  the  magnitude  of  actual  uplift 
forces.  Further  review  and  structural  analysis  of  each  structure  should 
then  be  carried  out  based  upon  the  observed  uplift  pressures  and  actual 
anchorage  conditions. 

It  is  also  necessary  that  a  more  detailed  inspection  of  both  Collinsville 

dams  be  made  when  the  river  flows  can  be  diverted  through  the  adjacent 

intake  channels  and/or  sluice  gates  such  that  there  is  no  watfer  flowing 

over  the  crest  of  the  dams.  Such  an  inspection  is  required  to  verify 

that  the  downstream  face  of  each  structure  is  structurally  intact  and 

also  to  verify  that  there  has  been  no  undercutting  at  the  downstream 

face  at  the  interface  with  the  bedrock.  Signs  of  seepage  should  bo  looked 

for  along  with  signs  of  deterioration  of  the  cement  mortar. 

These  activities  would  be  included  in  the  final  site  investigation  and 

design  stages  of  project  implementation. 
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Concrete  wing  dam  and  powerhouse  at  right  end  of  dam. 
Note  missing  flashboards  (April,  1979) . 
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PHOTO  6  -  Low  level  gate  valves  and  trash  racks  at  turbine  intake. 

Note  disconnected  stem  of  left  gate  valve  and  corrosion 
of  trash  racks  (April,  1979). 
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PHOTO  8  -  Spillway  crest  of  wing  dam 
looking  upstream  from  right 
wing  dam  abutment.  Note 
broken  flashboards  (April,  1979). 
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PHOTO  14  -  Close-up  of  downstream  face  of  forebay  dam.  Note 

broken  flashboards,  and  natural  ground  downstream  of 
right  abutment  and  under  Route  179  bridge  (April,  1979) 
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PRELIMINARY  GUIDANCE 


FOR  ESTIMATING 
MAXIMUM  PROBABLE  DISCHARGES 
IN 

PHASE  1  DAM  SAFETY 
INVESTIGATIONS 


New  England  Division 
Corps  of  Engineers 


March  1978 


MAXIMUM  ?ROBABLE  FLOOD  IKFLOWS 
WED  RESERVOIRS 


Prolect 

s 

D.A, 

MPF 

(cfs) 

(aq.  ml.)  c 

fs/sq.  ml 

1 .  Hall  Meadow  Brook 

26.600 

17.2 

1,546 

2.  Cast  Branch 

15,500 

9.25 

1,675 

3.  Thoaaston 

158,000 

97.2 

1,625 

4.  Northfleld  Brook 

9,000 

5.7 

1,580 

5.  Black  Rock 

35,000 

20.4 

1,715 

6,  Hancock  Brook 

20,700 

12.0 

1,725 

7 .  Hop  Brook 

26,400 

16.4 

1,610 

8.  Tully 

47,000 

50.0 

940 

9 .  Barre  Falla 

61,000 

55.0 

1,109 

10.  Conant  Brook 

11,900 

7.8 

1,525 

11.  Knightvllle 

160,000 

162.0 

987 

12.  Llttleville 

98,000 

52.3 

1,870 

13.  Colebrook  River 

165,000 

118.0 

1,400 

14.  Mad  River 

30,000 

18.2 

1,650 

IS.  Sucker  Brook 

6,500 

3.43 

1,895 

16.  Union  Village 

110,000 

126.0 

873 

17.  North  Hartland 

199,000 

220.0 

904 

18.  North  Springfield 

157,000 

158.0 

994 

19.  Ball  Mountain 

190,000 

172.0 

1,105 

20.  Tovnahend 

228,000 

106.0(278  total) 

820 

21.  Surry  Mountain 

63,000 

100.0 

630 

22.  Otter  Brook 

45,000 

47.0 

957 

23.  Birch  Hill 

88,500 

175.0 

505 

24.  Eaat  Br infield 

73,900 

67.5 

1,095 

25.  Weatvllle 

38,400 

99.5(32  net) 

1,200 

26.  Veat  Thonpaon 

85,000 

173.5(74  net) 

1,150 

27.  Hodgea  Village 

35,600 

31.1 

1,145 

28.  Buffuaivllle 

36,500 

26.5 

1,377 

29.  Manafleld  Hollow 

125,000 

159.0 

786 

30.  Veat  Hill 

26,000 

28.0 

928 

31.  Franklin  Falla 

210,000 

1000. 0 

210 

32.  Blackvater 

66,500 

128.0 

520 

33.  Hopklnton 

135,000 

426.0 

316 

34.  Everett 

68,000 

64.0 

1,062 

3S.  MacDovell 

36,300 

44.0 

825 

ii 


MAXIMUM  PROBABLE  FLOWS 
BASED  ON  TWICE  THE 
STANDARD  PROJECT  FLOOD 
(Flat  aud  Coastal  Areas) 


River 

SPF 

(cfs) 

D.A. 

(sq.  «i.) 

MPF 

(efs/sq. 

1.  Pavtuxet  River 

19,000 

200 

190 

2.  Mill  River  (R.l.) 

8,500 

34 

500 

3.  Peter*  River  (R.l.) 

• 

3,200 

13 

490 

4.  Kettle  Brook 

8,000 

30 

530 

5.  Sudbury  River. 

11,700 

86 

270 

6.  Indian  Brook  (Hopk.) 

1,000 

5.9 

340 

7.  Charles  River. 

6,000 

184 

65 

8.  Blackstone  River. 

43,000 

416 

200 

9.  Qulnabaug  River 


ml .) 


55,000 


331 


330 


50  100  500  1 00' 

DRAINAGE  AREA  IN  SO.  MILES 
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ESTIMATING  EFFECT  Of  SURCHARGE  STORAGE 
ON  MAXIMUM  PROBABLE  DISCHARGES 


T 


Is  Determine  Peak  Inflow  (Qpi)  from  Guide 
Curves. 

2:  a.  Determine  Surcharge  Height  To  Pass 
"Qpi". 

b.  Determine  Volume  of  Surcharge 
(STORi)  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  New 
England  equals  Approx.  19",  Therefore 

Qpz  =  Qpi  x  (i  _  .STORi  j 

19 

3:  a.  Determine  Surcharge  Height  and 
"STOR  2"  To  Pass  "Qp2" 

b.  Average  "STORi"  and  "STOR  2**  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  "Qps". 


SURCHARGE  STORAGE  ROUTING  SUPPLEMENT 


STEP  3:  a.  Determine  Surcharge  Height  and 
"STOR2*'  To  Pass  *’Qp 2” 

b.  Avg  ’’STORi”  and  ,,STOR2**  and 
Compute  ’’Qp3”. 

c.  If  Surcharge  Height  for  Qp3  and 
"STORavg”  agree  O.K.  If  Not: 

STEP  4:  a.  Determine  Surcharge  Height  and 
’’STORs”  To  Pass  •’Ops” 

b.  Avg.  ’’Old  STORavg”  and  ”STOR3” 
and  Compute  ’’Opt” 

c.  Surcharge  Height  for  Qp4  and 
’’New  STORavo”  should  Agree 
closely 


i* 


SURCHARGE  STORAGE  ROUTING  ALTERNATE 


I 


:v  i 


u 

.N 


Qp2  =  Qpi  xl  1  — 


STOR 


QP2  =  Qpi  —  Qpi  ( STOR 


FOR  KNOWN  Qpi  AND  19"  R.O. 


Qp2 


STOR 
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RULE  OF  THUMB  GUIDANCE  FOR  ESTIMATING 
DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


STEP  f:  DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
STEP  2:  DETERMINE  PEAK  FAILURE  OUTFLOW  (Qp1). 

OP-  =  %7  YoH 

Wb=  BREACH  WIDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  40%  OF  DAM 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 


Yq  -  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

3:  USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

4:  ESTIMATE  REACH  OUTFLOW  (Q  2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qpi  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V,)  IN  REACH  IN  AC-FT.  (NOTE:  IF  \l}  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  Q 

P2 

Qp2(TRIAL  )  =  Qp,  (  I  ) 

C.  COMPUTE  V2  USING  Qp2  (TRIAL). 

D.  AVERAGE  V1  AND  V?  AND  COMPUTE  Qp2. 

Qp2  =  Op,  (  I  -  ^  ) 

STEP  5:  FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4. 


STEP 

STEP 
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